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Parts determine unit costs 


he right bearing in the right place saves space and weight, — bearing? Call S86. No other producer offers as much ex- 


uts material costs while ensuring dependable performance. perience in lowering unit costs with bearings as S&&&F, mak- 
here can you get impartial assistance in choosing the right — ers of the most complete line of ball and roller bearings. 
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A completely self-contained unit for 
rotating and feeding single or multiple tools 


in automated setups 


Designed primarily for driving multiple-spindle drill units, 
it rotates tools and can supply its own hydraulic power. It 
feeds tools in to the work at any desired rate and rapid 
traverses out when the operation is done. In short, the new 
Heald Red Head Borizer can do just about any drilling, 
reaming, counterboring, chamfering, and plunge facing 
operations. Under conditions consistent with its design and 
purpose it is also capable of boring operations similar to 
those performed on Heald Bore-Matics. 

Its compact design permits grouping a number of units 
in a variety of positions on a single base machine or along 
an automated line. And its compact, self-contained con- 
struction simplifies relocation for job changeovers. Note 
also that this unit can be mounted horizontally, vertically 
or at any desired angle. 

Heald Red Head Borizers incorporate the basic design 
and specifications of precision Red Head Boringheads and 


are available in four sizes, with strokes of 8, 10, 12 or 15 
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inches. An adequate thrust range is available for multiple 
drilling operations. Easily accessible dogs control cylinder 
stroke and adjustable valve gives infinitely variable feed 
rates within the feed range. The unit may be operated with 
integral or central hydraulic systems or with integral or 
centralized electrical controls. 

Ask your Heald engineer for further 





details, or send for a copy of Bulletin No. 
5-2, Issue 1. 
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Through the advance thinking of LANDIS research and development 
new threading equipment is constantly being introduced... 
improved to do the job faster, easier and at less cost. 


LANDIS has within the last several years produced many new 
developments... the LANROLL Thread Rolling Attachment... the 
LANHYROL Thread Rolling Machine . . . the LANDMACO C-Type 
Threading Machines... Taper Thread Rolling with the LANROLL 
Attachment... the Automatic Coupling Tapping Machine... 

Thread Rolling Heads... and even now new products are on the 
drawing boards and the testing floors. Recently released was 

our new production type high speed LAN-NU-ROL Thread Rolling 
Machine. Each of these machines and tools was designed to 

improve a specific threading operation. For example, new sizes 

and types of Die Heads and Collapsible Taps now available are 
suitable for many jobs that in the past could not be threaded 

by this equipment. 


These new additions to our line emphasize our policy to continue 
product expansion whenever a need exists. Today, we offer the most 
extensive line of threading equipment available anywhere. Perhaps 
one of your threading jobs could be done more efficiently with a 
modern machine or tool developed from our half-century experience 
in a single field—THREADING. For detailed information, 

please send specifications and describe type of operation. 


LANDIS “achine COMPANY 


WAYVNESBORO+PENNSYLUANIA-U. S.A. 


THE WORLD'S LARGEST MANUFACTURER OF THREADING EQUIPMENT 


Threading Machines 
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Die Heads—Rotary & Stationary Taps —Collapsible & Solid Adjustable Centerless Thread Grinding Machines Thread Rolling Tools Thread Rolling Machines 
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58-tooth gear, 11 N.D.P., 
17° 49’ helix, 2” face 
width. 

Grinding allowance: 

0.014” over pins. 

Material: 4140 steel, 

245-285 Brinell hardness 
Grinding time: 15 minutes. 


14-tooth pinion, 11 N.D.P., 
17° 49’ helix, 2%” face 
width for full depth 
teeth. 

Grinding allowance: 

0.012” over pins. 

Material: 4140 steel, 
269-321 Brinell hardness 

Grinding time: 8 minutes. 


Tolerances: 
Lead—0.0001” per inch. 
P.D. runout—0.0005” T.I.R. 
Involute profile— 

plus 0.000, minus 0.0002”. 





Reishauer Gear Grinding Machine 


THE 
PRECISION 
LINE 
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GRINDING 
PHILADELPHIA GEAR 


When speed reducer gears need that extra degree of 
precision for smoother, quieter operation, the well-known 
Philadelphia Gear Works grinds them on a Reishauer 
because it is accurate and fast. For example, grinding time 
was only 15 minutes for the gear and 8 minutes for the 
pinion shown on the opposite page. 


Gear grinding by the Reishauer method is a generating 
process. The involute gear teeth are generated by a 
grinding wheel on which a helix has been developed. 
The tooth section of the wheel is usually that of the 
basic involute rack. 


Fellows builds the No. 12 Fellows-Reishauer Gear Grinding Machine under 
license from Switzerland’s Reishauer Tool Works. The No. 12 grinds in both 
directions of travel of the work-slide and has a built-in device for crown 
grinding. Short set-up time permits the economical production of single 
pieces as well as long runs. 


Capacities for the No. 12 are: Max. O.D., spur and helical, 12”; Max. face width, 
spur, 63/,”; Max. face width, helical, depends on pitch and helix angle; 

Pressure angles, 1414° to 30°; Pitch ranges (two lead screws are available), 

6 to 48 D.P. or 20 to 120 D.P. 


Grinding gears by the Reishauer method will give you precision gears at real 
production speeds. Ask your Fellows Representative about it. 


THE FELLOWS GEAR SHAPER COMPANY 

78 River Street, Springfield, Vermont 

Branch Offices: 1048 North Woodward Avenue, Royal Oak, Mich. 
150 West Pleasant Avenue, Maywood, N. J. 
5835 West North Avenue, Chicago 39 
6214 West Manchester Avenue, Los Angeles 45 


Gear Production Equipment 
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. . . Manufacture, assembly and in- 
spection .. . Factory run-off, using 
customer samples . . . Demonstration 
and follow-up of equipment in custom- 
er’s plant. 

Equipment built by the Special Ma- 
chine Division incorporates the advan- 
tages of automation and numerical 
control, where applicable. Highly suc- 
cessful installations will be found in 
many industries . . . metalworking, 
paper, chemical, optical and others. 
Make Cincinnati your first choice for 
equipment of this type. The Special 
Machine Division is ready to serve you. 


CINCINNATI 


Large Numerically Controlled 
Milling Machine, developed and 
built by the Special Machine Division for 
the aircraft industry. An aluminum air- 
craft component milled on this machine 
is illustrated at the right. Many parts of 
this type are milled in 1% the time usually 
required. The machine is a gantry type, 
having fixed table measuring 8 ft. x 30 ft. 


CINCINNATI Horizontal Hydro- 
Broach Machine, typical of the many 
designed and built for the automotive 
industry to broach cylinder heads and 
blocks. The machine illustrated broaches 
cylinder heads on the top, joint face and 
two manifold pads each cycle. The work 
progresses from the right- to the left- 
hand fixture. Ram speeds are adjustable, 
from 100 to 200 feet per min.; electro- 
mechanical drive; 300 hp. Production: 
112 heads per hour. 


SPECIAL MACHINES * VERTICAL AND HORIZONTAL 
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| CINCINNATI 26-Station Unit Type Transfer Line. This efficient production line auto- 


matically mills, drills and bores transmission cases in 33 operations; inserts two bushings; 
banks excess parts; transfers the castings from one station to the next. Several noteworthy 
advantages are incorporated in the line, including unit construction; one station for future 
engineering changes; complete static electrical control. Accuracy and finish obtained are 
excellent. The line cycles at the rate of 137 per hour. 


SPECIAL MACHINE DIVISION 
BROACHING MACHINES * COMPLETE PRODUCTION LINES The Cincinnati Milling Machine Co. 


Cincinnati 9, Ohio 
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Accuracy and speed of Landis plain grinders 


Since the addition of two Landis 
4’ Plain Grinders in the grinding 
department of a midwestern elec- 
tric company, overall grinding costs 
on motor shafts have shown an 
appreciable drop. Production has 
been stepped up and at the same 
time rejects have been substan- 
tially reduced. Close tolerances of 
.0002" are easily maintained with 
finishes meeting all requirements 
consistently. 


LANDIS 


Landis 4" x 18” type H 
plain hydraulic grinder 


TOOL 


COMPANY 





cut unit costs in grinding motor shafts 


Profitable production. Fast change of setup on the new Landis Grinders means more production time. Twelve 
electric motor shafts of varying diameters are ground in this department. 











production data 


Operation:| Infeed and traverse grinding 
diameters of motor shafts 
Machines: Landis 4'’ type H plain grinders 
Production:| From 70 to 140 parts per hour 
depending on size 
Material: | 1117 cold rolled steel and free 
machining stainless steel type 416 
Stock removal:| .012'’ to .015'’, finishing 
Finish:| 16 to 30 RMS 
Tolerance:| Range from .0002"’ to .0005’’ on 
| diameter depending on the shaft 
being ground 


WAYNESBORO, PENNSYLVANIA LANDIS 


precision grinders 


Close tolerances. Accuracy to “tenths” consistently 
maintained on infeed and traverse grinding operations. 
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CONTRIBUTES TO 
SUCCESS OF 
KODAK BROWNIE 
STARFLASH! 
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Manutacture of a reliable, practical camera, with a built-in flash, that will sell 

at a popular price calls for considerable engineering skill and technical know-how. 
It calls for good design and sturdy construction. It demands consistently 

accurate production — unwavering accuracy at high speeds. 


Eastman Kodak Company has been using U.S. Multi-Slide Machines for many years 
and has found them satisfactory in high volume production of irregularly 
shaped parts. Parts are manufactured without intermediate handling or secondary 
operations that would have been required by conventional methods. 


Presently, Eastman Kodak Company’s Apparatus & Optical Division uses 


U.S. Multi-Slides for the production of no less than six parts for Brownie Star Cameras; 
the Starflash, Starflex and Starlet. 


A Model #33 U.S. Multi-Slide is used to produce battery connectors for the 
Brownie Starflash. The machine is arranged with multiple rams and 
tooling with three separate die stages — producing a completed part at each cycle. 


Because of their versatility, the U.S. Multi-Slides could be readily adapted 
by Eastman Kodak’s A. & O. Division to manufacture other flat stock stampings, 
wire parts, or the simultaneous feeding and processing of more than one strip 
to complete an assembly. Prefabricated parts could be hoppered, positioned and 
assembled to the stamping being made in the machine. 


Write today to find out how U.S. Multi-Slides can produce your stamped 
components better and more efficiently . . . ask for Bulletin +15M, or send in 
samples or drawings of the part you want produced. 


ILLUSTRATED OPPOSITE PAGE: The. popular Kodak Brownie Starflash Camera . . . ABOVE: Left to right: Successive 
stages in the production of Brownie Starflash Battery Connectors as stamped by a U.S. Model #33 
Multi-Slide . . . Brownie Starflash Camera disassembled (built-in flash removed) to show location of 
battery connector produced on a #33 U.S. Multi-Slide, part of flash synchronization circuitry ... 
U.S. Multi-Slide Model #33 in use at Eastman Kodak Company's Apparatus & Optical Division 
in Rochester, New York. Machine is turning out battery connectors for the Brownie Starflash Camera. 


1.S. TOOL COMPANY, INC. ampere (cost orange) NEW JERSEY 


U. S. Multi-Slides® © U.S. Multi-Millers® © U. $. Automatic Press Room Equipment ¢ U. S. Die Sets and Accessories 


COMET 
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Unique Section Template was one idea which Hobart tooling 
specialists came up with to reduce setup time and minimize 
template costs. A short template was made up to handle a 
range of shafts with similar ends. Various length middle 
sections could then be quickly inserted to obtain various 
lengths and shoulder locations. A three-section template is 
shown in use on the machine in upper photo. The inter- 
changeability feature of the template sections is shown at 
left. Two pieces of this four-section template — the section 
marked “2 Shaft” and the spacer section held in hand 
are also used in the above setup. 











A 
| _ BROTHERS COMPANY 





TROY, OHIO 


Warner & Swasey 2-A with contouring cross slide 


@ Slashes setup time 


®@ Combines auxiliary operations into one setup 
@ Produces shafts at 1948 cost levels 


ee BROTHERS CO.—a leading producer 
of arc welding equipment and aircraft 
ground-power units—faced a serious production 
bottleneck. Long setup time on their older turret 
lathes and excessive part handling time was 
crippling the small lot production of motor- 
generator shafts. Because their production sched- 
uling for 77 different models of arc welders, 20 
models of ground-power units, plus numerous 
specials, is tied directly to sales, lot sizes frequently 
had to remain small—usually from 1 to 20 pieces. 
Hobart launched a three-pronged attack to 
solve the problem by: 
1. Installation of a new Warner & Swasey 2-A 
Saddle Type Turret Lathe equipped with a 
hydraulically-controlled cross slide contour unit. 


2. A creative tooling approach to reduce set- 
up time. 


3. A thorough time and motion study to insure 
efficient utilization of daily production time. 


As a result, Hobart Brothers today are produc- 
ing shafts at 1948 production costs! 


Contributing to the success of this efficiency 
study and modernization program was their new 
contour cross slide equipped Warner & Swasey 
2-A which permitted: 


@ Setup time to be slashed—from 2 hours to 
20 minutes. 


e@ Combining of center dri'ling, facing and 
threading operations into a single, efficient 
turret lathe setup reducing part handling time. 


Production time savings averaging 35% be- 
cause of higher horsepower and spindle 
speeds, and elimination of extra hex turret 
and square turret handling time. All diameters 
and grinding reliefs are produced directly 
from the template. 


Holding closer tolerances which reduced grind- 
ing time and extended grinding wheel life. 


Check today with your Warner & Swasey Field 
Representative. He'll gladly tell you how the 
cost-cutting results of the “Hobart Story” can be 
a reality on your own operations, 


WA RNER 
SWASEY 


YOU CAN PRODUCE IT BETTER, FASTER, FOR LESS...WITH A WARNER & SWASEY 
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The Ingersoll Milling Machine Company 
Special Machine Tools 


coson' GavLoRo 
acneea, wansoee 


Rockford, Ilinote 


December 15, 1958 
Mr. Everett Hicks 
Vice Pres. and General Mer. 
Machine Division 
ompany 
Worcester 6, Mass. 


Dear Everett: 


We have just run one of the spindle and 
drive bar 8 on our new Norton 
18 x 96” Typ Plain Cylindrical 
Grinding Machine and I thought you would be 
interested in the results. 


You estimated that this machine would do 
all the grinding and handling, except 
loading and unloading, in 350 minutes. Our 
actual grinding and handling time was 
352:4 minutes. 

This indicates that your estimates are 
thoroughly dependable and we look forward 
to beating them as we become better 


acquainted with the machine's operation. 


The la j d the performance 
of our Nor " Semi-Automatic 
Cylindrical Machine it showed a 
46% time saving, compared with your 
estimate of 59%. 

Time estimates like these are 2 great 
help. In fact, they are necessary to us, in 
implementing our equipment replacement 
policy. 

Sincerely, 


Ingersoll reports 
how Norton Cylindrical Grinders save 
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As Mr. Gaylord, the Ingersoll Milling Machine 
Company’s General Manager, points out, Norton ma- 
chines will give you increased production. 

This increased production is just one of the proved 
“Touch of Gold” advantages of Norton grinding ma- 
chines. Others are precise sizing control, low mainte- 
nance and long, continuous service life. These are de- 
signed into each machine. 

Norton Cylindrical Grinders have swing capacities 
ranging from 4” to 24” and work lengths from 18” to 
168”. All are available as Plain Machines or Semiauto- 
matics. All have controls for feeds and speeds grouped 
at the operating position, with key maintenance points 
located outside. And all are engineered for adaptability 
to meet changing production requirements, and for 
durability to keep on delivering economy under the 
toughest conditions of use. 

Call in your Norton Sales Engineer, a well trained, 
long experienced specialist in grinding. He’ll gladly 
give you an accurate estimate of what Norton grinding 
machines can do for you. NORTON COMPANY, Machine 
Division, Worcester 6, Mass. District Offices: 
Worcester, Hartford, Cleveland, Chicago, Detroit. In 
Canada: J. H. Ryder Machinery Co., Ltd., Toronto 5. 


NORTON 


used and descri by the Ingersoll Com- GRINDERS and LAPPERS 
yong 5 deer; * ee so is a — ah x 

48” Type ; photo at left was taken in the j 

Ingersoll plant, and shows their Norton 18” x Makin g better pre ducts 


96” Type LC-2. ...to make your products better 


Photos show the types of cylindrical ee 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives « Sharpening Stones + Pressure-Sensitive Tapes 
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LONG LINE SHORT LINE 
rom Oe 
| 
0 
o | 
#Q 
| OPR 
a 3 20 
= 0 


cs q OPR. 20 Machines front 
and rear including starter 
0 bore, engine and exten- 
O = sion mountings and 
miscellaneous oil holes. 
0 


OPR. 30 Machines sides 
0 a including reverse and 


OPR es low speed servo bores. 
C3 : 
40 : OPR. 40 Machines pan 


face, valve face and 
angular inspection cover 


q holes. 
NOTE: The ‘‘Long Line” 
O performs above oper- 
ations on all four case 
g designs. The ‘Short Line” 


performs these oper- 
0 ations on only a single 
aS case design. 


Floor Plan Layout of Two New 
Cross Sectionized Transfer-matics 


Complete Product 
Mix Processed 
On New Cross 

Transfer-matics _ 






































A new approach to processing a complete product mix of aluminum 
transmission cases is provided by two new Sectionized Transfer- 
matics, one of which is pictured above. Four different transmission 
cases are now processed on two lines with built-in flexibility. 
Formerly, four single-purpose lines would have been required to 
do the same job. Versatility stems from standby units, off-line 
machine sections, and machine intelligence to direct the flow of 
material through the lines. 

Each Transfer-matic bores, cross-faces, drills, reams, chamfers 
and taps one case every 31 seconds at 100% efficiency. 

Transfer and fixture improvements provide new protection for 
aluminum parts. A lift and carry transfer mechanism eliminates 
scratching and scuffing of the pan face. Approximate locators in 
each station line the parts up with the locating pins and prevent 
damage to the locating holes as the pins enter them. 

Down time is minimized by use of ‘“‘static’’ controls since con- 
ventional relay maintenance is virtually eliminated. Programmed 
tool changes with Cross Toolometers and Machine Control Units 
and a machine communications network facilitate “combined” 
tool and machine maintenance. 


Sectionized machine design insures peak output by feeding 
parts into the machine behind “‘down sections.’ 


The Cross ‘‘building block"’ principle and optimum standardiza- 
tion assure highest flexibility for part design changes or re- 
application of machine units for entirely new part processing. 

Established 1898 


~CROS Ss. 


First tn Automation 


PARK GROVE STATION ¢ DETROIT 5, MICHIGAN 
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1’ 8-CHANNEL COMMUNICATIONS TAPE 


Inexpensive, widely used throughout industry, these 
tapes may be prepared simply on a Flexowriter or similar 
equipment, usually by the Production Engineering Dept. 
Provides a typewritten record automatically for easy 
checking against pre-planned program. 


4” MYLAR PLASTIC TAPE 


Least expensive of the generally accepted tape systems, 
particularly suitable for smaller shops machining parts 


with relatively few holes. Tape can be prepared easily by 
shop personnel. 


1” 8-CHANNEL COMMUNICATIONS TAPE 4” MYLAR PLASTIC TAPE 
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for Fosmatic 
JIG BORERS 
and 


JIG GRINDERS 


Any tape or card reader can be used to control 
a Fosmatic Jig Borer or Jig Grinder. And 
because the functions of the standard Fosmatic 
are actuated electrically, numerical control can 
be installed in the field—economically! 


Speeds and feeds are changed by controlling 
electro-magnetic clutches through relay con- 
tacts. Table and saddle position is determined 
by a measuring system actuated by direct read- 
ing dials. For numerical control, these dials are 
driven by a fractional hp motor. 

On a Fosmatic, you can program as many func- 
PUNCHED CARDS tions as you wish. Table X and Y positions (to 


.0001”), Feeds and Speeds, Spindle start and 
This system can be integrated with card systems already stop, Spindle feed start and stop, Spindle feed 
in use by your company. Each job is programmed in a 


ne : depth, Spindle head height, Automatic tool 
“‘deck"’" of cards; provides great flexibility, since an = é : , 
operation can be added or eliminated simply by making change. And only Fosmatic gives yes visual 
a new card or removing an old one. numerical check of coordinate location plus 
operation sequence number. 
Example of savings made with Fosmatic numer- 
ical control. The illustration (left) shows one 
half of a mold with 900 cavities, each of 
which requires nine operations—a total of 
8100! Time for the entire job was 100.25 hours, 
25% of time consumed previously on a conven- 
tional jig borer. 
Write or call today for complete information 
on a numerically controlled jig borer or jig 
grinder to improve your production method. 


Buy a Fosmatic today —add Numerical Control tomorrow 


Y Get a Proposal from 
wv 


THE FOSDICK MACHINE TOOL CO 
CINCINNATI 23, OHIO 


PUNCHED CARDS 
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In just two years since introduction, 


RY KON Grease has stepped in 


to deliver lubrication 


in hundreds of applications where 


other greases have failed 


The reason RyKon Grease can perform under 
conditions that cause other greases to fail is 
this: Rykon Grease has a unique non-soap, 
organic thickener. This thickener holds the 
oil between its fibers better than any other 
gelling agent. The thickener is able to with- 
stand extremely high as well as low temper- 
atures. It resists chemical action and remains 
stable under conditions of severe working 
and water washing. Ryxon Grease has ex- 
ceptional anti-rust properties. 


Rykon Grease’s unique properties make it 
truly multi-purpose. This leads to many 


worthwhile economies. With one grease to 
do possibly every grease lubrication job in a 
plant, there’s no chance for application mis- 
takes. Inventory and handling of many 
single-purpose greases is reduced or elimi- 
nated. Maintenance training and supervisory 
follow-up is greatly reduced. 


More facts about RyKon Grease are yours 
for the asking. Call the lubrication specialist 
in your nearby Standard Oil office in any of 
the 15 Midwest and Rocky Mountain states. 
Or write Standard Oil Company (Indiana), 
910 S. Michigan Ave., Chicago 80, Illinois. 





High temperature test for 
grease. Grease samples are 
spread on metal strips and 
placed in 350° F. oven for five 
days. Only RYKON Grease 
remained workable at 

end of test. 


has performed in ten tough applications 


GREASE 


In the metalworking industry, where higher speeds, loads, tempera- 
tures and pressures are being put on bearings as a means of 
increasing productivity of equipment, a new type of grease has 
been needed. RYKON is that grease. Here are just 10 examples of 
how RYKON Grease has performed in tough spots: 























Industry 


Equipment 


Type of 
Bearings 


Conditions 


Remarks 





Steel Mill 


Stee! Mill 


Metalworking 


Steel Mill 


Metalworking 

Auto Manufacturer 
Die Caster 
Bearing 
Manufacturer 


Steel Fabricator 


Steel Fabricator 


| 
| 


various 


tin line 


bearings over 
molten pot 


pit crane, floor 
crane, charging 
car 


drill head 
multi-spindle 


switches on 
machine tools 


die cast machines 


high speed 
spindle bearings 


core oven 
conveyer 


oven conveyer 





plain and anti- 
friction 


plain and roller 


plain and anti- 
friction 


anti-friction 


various 


anti-friction 


pulley bearings 


ball 





high temperature, 
heavy load, water, 
dirt 


high temperature, 
water 


high temperature 


high temperature 


heavy load 


wet 


high temperature 
high temperature, 
heavy load 

high temperature 
and dirt 

high temperature 





Outperforms all previously used 
greases. Less consumption, fewer 
bearing failures 


Hot caustic water caused other 
greases to run out and form 
deposits. RYKON lasts twice 
as long. 


Temperature reaches 500° F. at 
times. RYKON stays in longer. 


Lasts twice as long as some other 
greases used. 


Other greases failed. Running cool 
on RYKON. No leakage. 


Good water protection and 
dielectric strength at a lower cost 
than previously 


Cut down wear considerably. 


Lasts twice as long as a high priced 
bearing grease. Does not darken or 
form varnish. 


Works where other greases ran out. 
RYKON best ever used. 


All previous greases caused trolley 
bearings to stick. 
RYKON solved problem. 


Oven test shows high temperature performance of RYKON Grease.1. Metal panel coated with 
RYKON and placed in oven at 350° F.2. Same panel after five days. RYKON is still soft and ready 


to lubricate. 3. Another high-melt grease ready for same test. 4. Same panel after oven test 
Grease has failed completely. 


You expect more from | STANDARD ) and you get it! 
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GRAY 
a quick asset 


qquiicks to be a high powered miller 

quick to bore to precise porerances 
quick to operate 

quick to respond to demands for versatility 


and above all... 


quick to show a profit 





This new Gray Horizontal Boring and Milling 
Machine will quickly prove to you that... 


Quality doesn’t cost... it pays. 
The G. A. Gray Co., Cincinnati 7, Ohio 
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KENNAMETAL K11 


A specialty grade in 1955 
...a production grade today 








Created four years ago to provide the greatest pos- 
sible resistance to abrasion, K11 soon demonstrated 
exceptional performance in finishing and light rough- 
ing of cast iron, alloyed cast iron, brass, bronze, and 
light alloys. Today, under certain conditions, K11 
is also being used for light cuts on steel, as well as 
for machining unfired ceramic materials, resin ma- 
terials, and plastics. 

Having a hardness of 93.0 Rockwell A, K11 has 
been found particularly suitable for such precision 
operations as boring brake drums, machining cam 
shafts, finishing pistons and sleeves. It is also recom- 
mended for die inserts for compacting ceramics, 
abrasive wheels and other applications involving 
severe abrasion. 

Here are a few examples of K11 “success” stories 
from many varied applications: 


A. Turning SAE 1213 steel rotors... At 298 
sfm (2550 rpm), K11 increased pieces per insert 
from 750-1000 to 7500-9000. 

B. Machining castiron .. . K11 averaged 11.7 
pieces with .008” wearland. Closest competitive 
carbide could produce only 9.7 pieces with .016” 
wearland. Considering rate of wear, K11 per- 
formance represents a 3 to 1 improvement. 


C. Machining Fiberglass missile parts... on 
tests K11 provided 15% greater tool life than 


*Trademark 
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MINING, METAL AND WOODWORKING TOOLS 
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WEAR AND HEAT-RESISTANT PARTS 
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the best of three other makes of carbides. K11 
has been used continuously on this job for over 
a year. 


D. Finish facing modular iron flywheels . . . 
K11 increased output from 30 to an average of 
100 pieces per cutting edge. 


E. Boring welded bracket of 1020 steel... 
K11 is producing 70% more pieces per cutting 
edge at 100 sfm, .020” depth and .002” feed. 





K11 is now available from stock 
...at Stocked grade prices 


Due to outstanding performance on these and 
many other difficult jobs, demand for K11 has 
increased rapidly. To meet this growing popu- 
larity, K11 inserts are now available from stocks 
at Kennametal plants in Latrobe and Detroit. 
Triangular, square and round inserts with nega- 
tive rake; also square and triangular inserts 
with positive rake are being stocked and are 
available at stocked grade prices, Group II. 
For more information about this hard Kenna- 
metal grade, see your Kennametal Representa- 
tive or write KENNAMETAL INc., Latrobe, Pa. 
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versatility: td 
precision grind |) \''\' parallel surfaces of 
widely varying parts in{\)\\*\ operation 





Gardner 2H30 
precision double spindle grinder 


Send prints of your parts for a Gardner ° s . “ 
proposal and request new general catalog. precision d isc grin d ers 


BELOIT, WiIiseBlgoma & «ae 





BERTHIEZ has been 

orth mal, fem -fekg. me 7 Sse 

foto} ii fem -\, iomieto}], lem fey. 

the last 12 years 

BERTHIEZ has been rough and finish 
CUTTING BOTH WAYS with 

multiple tools for the last 10 years 











BERTHIEZ has supplied 
over 100 large Single and 
Double Upright Planers 

foto mal fem -leoe eg me A 

fete] ii, fem -\, jomiere)|, [ec 

since 1946 which have been 
workingyear in and year out 
oy, mele) t)-)S aa 7) ae aaa, we 


BERTHIE 


HEAD OFFICE, 5, RUE MONTALIVET, PARIS (FRANCE) 











Motch & Merryweather’s 


Quality, Service and Availability add 
up to lower production costs 


Triple Chip cut-off blades and slitting saws— 
characterized by a specially-developed tooth form— 
cut faster and last longer. 


M&M’s factory repair, resharpening and resegmenting 
service, the fastest in the industry, helps you avoid 
excessive inventories . . . minimizes costly downtime. 


The complete line of M&M cutting tools, stocked by 
M&M distributors strategically located in every 
important industrial area, enables you to get immediate 
delivery on the tools you need, when you need them. 
Sawing and cutting tool specialists are always 
available to help you solve tough or unusual 

sawing problems. 


Always specify Motch & 

Merryweather . . . first 

in quality . . . first in service Soy 

... first in availability. ~ j \\ 
~ q 


FREE— Send today for your 
copy of M&M’s Circular Sawing 
Handbook, a pocket-sized guide 
to sawing operations. 


(we Wottr & WERRTWEATHER Waciineer Cn. 


Cutting Tool Manufacturing Division 
Cieveland 17, Ohio 
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Steel Fopies 


Blanking Die Output Doubles 
When Bearcat Takes Over 


At the Rand 
Sperry Rand Corp. they were getting up 
to 50,000 pieces from a set of dies that 


Remington Division of 


blanks and forms grooved pins from 
.025-in. steel strip. Our local tool steel dis- 
tributor, Leed Steel Co., suggested a 
change to our Beareat tool steel. Result ? 
The output increased to about 100,000 
before the die needed reworking. 
Beareat has exceptional resistance to 
wear and shock. Because of its air-hard- 


ening characteristic, Beareat minimizes 
quenching hazards and distortion in heat- 
treatment. 


WIDE RANGE OF APPLICATIONS 
In addition to blanking and forming jobs, 
Bearcat can be used economically in such 
varied applications as shear blades, 
punches, rivet sets, hot headers, die-cast- 
ing die inserts, and master hobs. In fact, 
wherever the job calls for a grade having 
unusual toughness, Beareat is the answer. 

Your Bethlehem tool steel distributor 
carries Bearcat in stock in a wide size 
range. He’s ready to serve you at a mo 
ment’s notice. Give him a eall today. 





< Memo to Die-Casters: 


USE CROMO-HIGH V (H-13) 
You can’t go wrong when you choose 
Bethlehem Cromo-High V (AISI-SAE 
H-13) for die-casting. This 5 pet chrome 
moly grade, with 1 pet vanadium, has 
good resistance to wash and erosion, plus 
plenty of toughness. It’s uniformly an- 
nealed, for easy machinability. It also 
has good center density and grain refine- 
ment, and is free from porosity. 


BETH tHEN 


STEEL 


BETHLEHEM TOOL STEEL 
ENGINEER SAYS: 


Periodic Re grindin g 
Improves Tool Life 


The service life of many types of tools 
can be improved if the tools are periodi- 
cally reground at intervals before they 
have deteriorated to a degree which im- 
pairs their function, 

This practice is particularly useful 
when applied to tools which repeatedly 
fail in service by fatigue, chipping, spal- 
ling, or cracking through heat checks. The 
objective of preventative grinding is the 
removal of service-damaged metal before 
the damage progresses to a depth which 
would not be removed in normal redress- 
ing operations. It is an application of the 
old proverb, “A stitch in time saves nine,” 
and is just as appropriate when applied 
to tools as to a small rip in a piece of 
wearing apparel. 

The point at which regrinding should 
be done during the service of a given tool 
must be developed by experimental work. 
It is most practical if it can be made to 
coincide with a normal shutdown of an 
operation for other reasons. 





watch these giant workers 
chip away costs! , 


This 8% in. SCHIESS model BF horizontal 
boring and milling machine... 

now completely redesigned with many innovations. 
Here are a few... 

Two individual drives—gear-drive for roughing, 
belt-drive for finishing. Belt-drive particularly suited to 
high-speed machining with carbide tools. New tool 
clamping device—does away with draw keys, hammers, 
drifts and binding screws. All spindle-slide movements 
controlled from easily accessible operating platform 
(or from pendant station or portable control panel, 
if desired). Special main-drive belt requires no 
readjusting. Column, spindle-slide and boring 
spindle may be adjusted at rapid traverse. 

Spindle diameters, 6-5/16”’ to 8-7/8’". Maximum 
diameter bored, 59’’—faced, 79’’. 

It takes Europe’s largest builder of heavy 
machine tools, Schiess, to turn out giants like 
these. Parts and service as close as Pittsburgh. 

And an American Schiess engineer will be happy to 
help you size up these heavy producers for your 

heavy production needs. Write for catalogs and 
complete specifications on all Schiess BF and K models. 


oe ae ae ae 











This 32 ft. SCHIESS model GK vertical 
boring and turning mill... 
Look at all these new features of the most modern 
vertical boring mill of its type: Two ram heads on 
the rail, one of which is tracer-controlled. One milling 
head on the rail which can be parked on the left 
side rail extension. Dual tables—one 15’ table on the 
inside, a 32’ table on the outside. Each table has 
independent drive, or both tables can be used 
together and synchronized as one. Table equipped 
with indexing device to be used for indexing layout 
work. Machine will swing a maximum diameter 
of 40’. Rapid traverse motions with pushbutton 
control of changeover from feed motion to 
independent power traverse. Electro-mechanical 
locking of cross-rail to columns. Fingertip speed 
control—counter-balanced cross-rail and side-head— 
completely enclosed swiveling octagon rams— 
pendant control—automatic lubrication. 

Have you ever seen anything like it? 


CHI ES S CORPORATION 


1232 Penn Avenue, Pittsburgh 22, Pa. 
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of Heavy Workpieces 
in one set-up...on one machine 


® Reduces machining time 
® Reduces set-up time 
® Increases over-all accuracy 


® Cuts manufacturing costs 


Write for details 


Waldrich Siegen combined planing and milling machines 


“uel american waldrich mig. corp. 


11 1¢) 4) | 
1232 PENN AVENUE, PITTSBURGH 22, PENNSYLVANIA 





Rotary Slitters — product dependability—integrity of manufacture— 
engineering for specific production needs have all contributed to establish 
Yoder equipment as the industry standard of excellence. Since 1909 Yoder- 
built machinery, including Pipe and Tube Mills, Roll Forming Equipment 
and Rotary Slitters, have earned world-wide customer satisfaction and recognition. Profit from 
Yoder’s years of engineering and service experience. Send today for the illustrated Yoder Slitter Book. 


THE YODER COMPANY - 5504 Waiworth Avenue - Cleveland 2, Ohio 
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° Distinctive bullet markings occur every time 
a bullet leaves the same gun barrel. The barrel rifling 
grooves the slug, making possible positive identifica- 
tion—an important confribution to the science of 
ballistics. 


WHEELS MATCHED TO MACHINE 


Just as a bullet is matched to a gun barrel, so 
CINCINNATI CENTERLESS WHEELS (like those 
shown above) are matched to 
your centerless grinding jobs. 
Thirty-five years of centerless 
gtinding experience back up 
each application of CINCINNATI 
WHEELS to your operation. 


PRECISION PERFORMANCE 


And every time—time after time—when you reorder 
a CINCINNATI WHEEL, it will act and grind exactly 
like the original. The Positive Duplication of wheel 
grades by the remarkable manufacturing process 
will help maintain your production—and save you both 
time and money. 


© Trade Mark Reg. U. S. Pat. Off. 


MACHINERY, March, 1959 


'- EVERY TIME! 


Whatever CINCINNATI p) WHEEL you specify .. . 
centertype, centerless, internal, surface, toolroom, or 


snagging wheel . . . you get Positive Duplication— 
every time! 


APPLICATION BY SPECIALISTS 


Here’s another advantage for you. Each one of our 
factory representatives is a highly trained and exper- 
ienced specialist in grinding machine set-ups and 
operations. For his help on those extra-tough grind- 
ing problems, call your CINCINNATI GRINDING 
WHEEL distributor, or contact Cincifinati Milling 
Products Division, Cincifinati 9, Ohio. 


T\ 

(p}) POSITIVE DUPLICATION 
eo) 

a 


GRINDING WHEELS 
A PRODUCTION-PROVED PRODUCT OF THE CINCINNATI MILLING MACHINE CO. 
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The Norton Measure of Value 
. . . the true measure of savings 


on materials you buy for your 
production is the cost-per-piece 
produced. 


Call your Norton Man — he has the experience, 
the products, and knows how to save you money 
where it counts. There’s a Norton expert in the 
fields of — abrasives ... grinding machines . 
refractories. 


MACHINERY, March, 1959 





The economic truth of the above statement 
applies to all manufacturing and is especially true 
in grinding wheels. 

There are less expensive grinding wheels than 
Norton wheels — and on the invoice they may look 
like a bargain. But if the wheels purchased fail to 
perform efficiently on the production line or incur 
production delays because of poor quality or mis- 
application — a higher cost of production is the 
price actually paid. 

In brief, the true measure of grinding wheel value 
is not how much you paid for it — but how much you 
get from it. Here is what you can get from Norton — 

Norton Company gives you the most advanced 
research engineering and manufacturing facilities 


in the entire abrasive field — and you get this great 


scope of detailed knowledge on a personal basis — 
OU Can your Norton Man. 


Your Norton Man starts his career by spending 

a minimum of 1 year in a carefully planned training 

produce course in the Norton plant and a comparable 
FORE Ne ee ot ee Se period of training in the field. The Norton Man has 


oreater an average of 15 years abrasive experience in addi- 


tion to the specialized training. He is the most 
knowledgeable man in abrasives that you can con- 


eo 
S a V l ngs sult. He is your consulting abrasive engineer. 


He will make a free Abrasive Requirement Study 
for you. This study lists the correct specifications 


than y OUL for each abrasive job in your plant to assure you 


lowest cost-per-piece produced. He is also available 


for complete field testing on specific problems. 
Cc ah buy For example, your Norton Man can increase pro- 
eneeee ee duction by pointing out ways to better wheel usage 
and fewer wheel changes. He has the widest selec- 
tion of grinding wheels in the industry to help him 
select the perfect wheel for new product grinding 
operations and improving your current grinding 
jobs — both at the lowest cost. And with Norton 
grinding wheels you can be sure of precise duplica- 
tion order after order. 

Norton offers true abrasive economy. Economy 
that pays off in lower cost-per-piece produced. Call 
your Norton Man. Norton CoMPANy, General 
Offices, Worcester 6, Massachusetts. 


WNORTONY 


ABRASIVES 
MAKING BETTER PRODUCTS TO 
MAKE YOUR PRODUCTS BETTER 





w-1891 
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300% Increase-in Drilling Production 


MASTER 6-SPINDLE 


The use of six Burgmaster 6-spindle radial drills for machining 
of TERRIER MISSILE components has increased drilling, 
reaming, tapping and counterboring of complex parts in the 
Convair-Pomona operated facility by approximately 300% 
as compared to 4 or 6 spindle table drills. This substantial 
increase has been determined from an analysis of sixteen indi- 
vidual parts. These savings will result in the amortization of 
the equipment in 2.04 years. 

The radial turret drilling machines have simplified the mul- 
tiple drilling operations by fast precision indexing of the 
multiple tooled turrets: Too] settings and Cutting sequences are 
consistently and accurately repeated at maximum speed to 
realize substantial savings in operation time. On the hydraulic 
manifold alone a total of 96 operations is performed using ten 
different tools. Dimensional consistency and closer tolerances 
are achieved by the complete mechanization of the machining 
sequence. 











250° Radial Movement. The radial 

drill sweeps a radius of 14” minimum 
“a to 42” maximum through 250 
: over a 24” deep x 36” long table. 

— : . ; ia The ram rolls on large double 
ee ———— - - row ball bearings and is easily 

[3 . r ; (orelahdge)i (remo) melal-mir-lalemicelta) 
oe j the handle on the turret. A press of 
’ . eh = the thumb releases the air hydraulic 

' \ clamping of the ram and cradle, 

' rol=i@aatadial-@ig-1-m-lalem-1-1-) Mane) -lanl tale 

of the ram in any direction. 
Releasing the button clamps all units 

rigidly in place, after which the 

Jel iale|(-mer-]am ol-m-leh'7-lale-1e Mm com olla (el aaa| 
mo) ¢-telt-te]a ime) 91-1¢-1dlelam 





\ 250° RADIAL MOVEMENT 


RAM MOVEMENT LAYOUT 
PLAN VIEW 


Special Automatic Hydraulic 
Radiaf Turret Drills can be 
olUiii ants om igelaam-)e-lalet-lae| 
Components and supplied as 
ore] aa e}(-1¢-mm olgelelelondlelamelali a) 
Takeultlel[al-am Kole) t-m ah acti e-1-ar- are, 
Hydraulic power. The machine 
FlUhcolaat-hdler-]ih mer- [eal mole) ar.) 

fore} gale) (-1¢-men ei -me) Mme) ol-1¢-1alelat) 
TatoulU rel lalsam-1o) olcel-loiame-laleMma-ia0i an 
fo) ai -t- Toa cole] Mmr-TaleMlalel-> dlar-me) a) ‘ 
Flash mel-t-J1 4-16 M-1-) ae) Moll gellit- lg 

: folaa-lelt-]met-10h¢-16-eam Bal-Mil-> 4] 0) i) 
| P faar- Leia ial=mar-l-r- (es 101} ¢-] 0) 1-6-3 ce] ol 
I and controls which permits 
fast set-ups for machining 

I a variety of parts. 
| 

' 

| 





Specialists in High Production Turret Drilling 


“Oo” Manual 2B Manual 2BF Flange Mounted 2BH Automatic 3BH Automatic 2BR Ram Type 
Power Index Power index Power Index Hydraulic Hydraulic Radial Drill 
Ye" Capacity 3%” Capacity %” Capacity %” Capacity 144” Capacity %” Capacity 


2BHT-3BHT Automat 
Tape Controiled 
%” and 142” Capaci 





Pays for Equipment in 2 





RADE 


Simplicity and Ease of Operation 

The simplicity and ease with which the Burgmaster Radial Drill 
can be moved from one center to another, together with the 
6-spindle automatic indexing turret which carries out a pre- 
planned sequence of operations, accounts for the savings. The 
turret is counterbalanced by an adjustable coil spring to make 
the turret weightless or for self returning to the top of stroke 
position. The machines have preselected spindle speeds varying 
from 125 RPM to 3000 RPM which permits operation at the 
most efficient speed for accuracy, finish, production and long- 
est tool life. Accuracy is further assured by air hydraulic clamp- 
ing of the ram slide and cradle, automatic turret clamping, and 
rigid micrometer depth control. 

The advantages of this new method of machining Terrier 
Missile Manifolds can be further visualized when listing the 
various operations required, as follows: 

No. of 


No. of 
wot brill 199 dia x) 4 Drill 198 da. x 72 
deep 


; deep (max.). 
24 ~=C’Sink 100° x .270 dia. 


C’Sink 100° x .208 dia. 
Tap %-28 UNF-2B x .38 Tap 10-24 NC—2B x .430 
deep, min. perf. thds. 


deep, min. perf. thds. 
Drill -389 dia. x 1.015 Drill -39} dia. thru. 
max. depth. Drill -342 dia. thru at 
75° 





C’Sink 100° x .271 dia. 
Tap ¥%-20 UNC-2B x .65 


deep, min. perf. thds, 
Drill -342 dia. x 580 
de 


Ream 352 dia. x 540 
deep 


Chamfer 45° x .030 deep. 

Drill -39} dia. x 1.38 
deep at 15° angle. 

Drill -394 dia. at 30° 


Drilt uM its dia. x 91 deep 


C’Sink 100° x .168 dia. 

Tap 6-32 NC—2B x .35 
deep, min. perf. thds. 

Drill 298 dia. x .61 deep. 
(max.), 

C'Sink 100° x .273 dia. 

Tap %-20 NC—2B x .38 
deep, min. perf, thds. 


angle to break thru. Drill -¢82 dia. x 80 deep 

(56 deep ref.) C’Sink 100° x .30 dia. 
Drill das dia. x .600 Tap %-20 NC—2B x .50 

deep. (max.). deep, min. perf. thds. 


Total Different Tools C’Sink 100° x .78 dia. 


nessweye Tap %-20 UNEF—28B thru. 
JOB FACTS 


Wee ein 5's Six Burgmaster 6-Spindle Radial Turret Drills 
ae ite Vu lials os gag vu ev hn ss Camere OSS Hydraulic Manifold 
I ire ei ks ec euh viva ss) s ubsdees Cae Aluminum 


ee ee ee eee ee oe ie 
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gin tasie s vate +.002 to +.005 and .004 True 
Fixture........... ban gy «ee Special Fixtures with Drill Bush 
Former Method.................... 4 and 6 Spindie Table Drills 


eee 
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BURG TOOL — 


MANUFACTURING COMPANY, INC. 


15001 South Figueroa Street, Gardena, California 


FAculty 1-3510 DAvis 9-4158 








L TURRET DRILLS | 


One of the-SIX Burgmaster Radial Turret Drills used for Drilling, 
Countersinking, Tapping, Drill-Heli-Coil Tapping, and Reaming 
Operations on Terrier Missile Hydraulic Manifolds at Convair 
(Pomona), a Division of General Dynamics Corporation. 





The completed Terrier Missile Hydraulic Manifold showing some 
of the 96 operations which utilize ten different tools to produce. 


Write for bulletin describing @ 


Burgmaster 6-Spindle Radial Drills , ee 
in detail; also 20-minute 16MM sound 2) ry 
film showing Burgmaster Turret Drills in om» 
operation, including the new Automatic : BR 
Tape Controlled Machine, 
EN litlel-miselum-lab Melilla 


BURGMASTER DIRECT SALES OFFICES: 


Ridgewood, N.J. Detroit 37, Mich. 

86 North Maple Ave. 13730 W. Eight Mile Rd. 

Gilbert 4-3002 Lincoln 8-4333 

Chicago 25, lll. San Francisco, Calif. 

5329 Lincoin Ave. 1341 Old County Rd. 

LOng Beach 1-1178 Rope 

Cleveland 7, Ohio : 

14706 Detroit Ave. Plus dealer 

ACademy 6-7030 representatives in other 
industrial centers. 






















Your sub-contract headaches run oe 


disappear fast in these =, = 


million sq. ft. of completely 
integrated manufacturing 
facilities ! 


F k a * 
Sete ¥ eS ed 


Erecting Floor 
Foundry 


Main Office 


Small Parts Assembly 


Main Machine Shop 


Nothing’s quite so important in sub-contracting as 
single responsibility . . . one single responsible 
source that you can depend on for quality, accu- 
racy, and on-time delivery of your components, 
assemblies and complete machines. 


You get all this when you work with one of the 
world’s largest, most modern and completely inte- 
grated manufacturers, whose 65 years’ experience 
in precision (tolerance to 10ths) manufacturing is 
available to you now, on either a short or long- 
term basis. 





& PRR apts 


Textile Machine facilities include 1200 modern 
machine tools of all types and sizes, a completely 
mechanized foundry (one of the country’s largest), 
3000 skilled craftsmen, including a corps of the 
industry’s top designers and engineers. 


Combine these facilities with electronic punch card 
production scheduling controls and quality control 
techniques—and you've got the perfect answer 


to all your sub-contract problems. . . right under 
one roof. 


For more details, or for latest Facilities File Folder, 
call or write: 





ae) Gale ee Newt, i -e fe) te 
Contract Division *.Reading, Pennsylvania 





You get all these 


a Hus features 


only in 
Federal indicators 


i. 


Full Jeweled Bearings, Unit Movement, Low Inertia Indicating 
Hand, Tough-Hardened Gears — each of these advancements 
pioneered by Federal has a particular significance to you in terms 
of better performance. AND with all these plus features, Federal 
Dial Indicators generally sell for LESS due to their wide acceptance 
which has made possible the economies of quantity production. 
Here are the features and reasons why they are important: 





Functionally designed Indicating Hand 





balanced for low inertia, provides greater 
sensitivity and better repeat accuracy. 
Hand has highest strength-to-mass ratio 
to preserve position and shape under 
heavy gaging action. 

Precision-made, Stainless Steel Gears, 


Rack and Pinion, for a rustproof, smoother 
running, more accurate movement, 


Positive Contact with minimum pressure 
for faithful indicator response. 


Full Jeweled Bearings reduce friction, for 
improved accuracy over a longer period 
of time. 


Precision Fit of spindle and bearing for 
better repeat accuracy. 

Accurate Movement Positioning for opti- 
mum rack and gear alignment. Provides 
extremely close and positive control over 
a critical fit in every indicator. 

Unit Construction for easy maintenance 
and adjustment. 

Rigid Assembly of top and bottom plates 
for accurate gear alignment essential to 
minimum wear. 

Tough-Hardened Gears available option- 
ally on most models for greatly increased 


life, reduced friction and improved sen- 
sitivity. 


Ask for your copy of Catalog 58. It describes the full line of Federal Dial Indicators — 


the world’s most extensive line. 


FEDERAL PRODUCTS CORPORATION + 9113 Eddy Street + Providence 1, R. |. 





L, FEDERAL %., 


for recommendations in modern gages... 


Dial Indicating * Air ¢ Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 





whatever 
you need 


in DIAL 
INDICATORS 


Wet-proof Indicator. Protected from coolant, 
oil, oil fog, and other liquid contaminants. 
Seven models, four magnifications. 


Perpendicular Indicators. Two sizes, seven 
models. Crown or spiral gear movement. 


Long Range Indicators. Wide variety of 


Series L Testmaster. Long range (.032” and models up to 3” range, .001” to .0001” grads. 


.060”), high magnification. Large or regular p 
size dials, two styles. .0001” or .0005” grads., Hardened Gear Movement greatly sncreases 
eight models. indicator life, improves performance. Available 
on all A.G.D. models . . . most other models. 
Series M Testmaster. The Universal Test Super-Sensitive Indicators. Ultimate in indi- 
Indicator. Two styles. .001” or .0001” grads., cator precision. Five models, .0001” or .00005” 
eight models, plus non-magnetic. grads. 
Regular Dial Indicators. Five sizes including Dials for any magnification. Also balanced, 
A.G.D. groups | through 4. Over eighty differ- continuous, clockwise, counter-clockwise — 
ent basic models plus thousands of variations. with rev. counters, special markings, etc. 
Auxiliary Plunger (new precision transfer 
unit) and new Cam Type Lifting Lever extend 
usefulness and preserve accurate reading of 
Federal Dial Indicators. 


Attachments. Right Angle or Hole . . . pre- 
cision transfer units for checking “inaccessible” 
places. 

Contact Points. Many shapes, dozens of sizes. 


New style Tolerance Hands set easily, lock Polished tips, hardened steel, chrome, T.C., etc. 
securely. Weights for measurement of com- 


pressible materials. Made to your or A. S.T. M. Backs. Regular, offset, post, screw, adjustable, 
specs. and flat. Special backs to order. 
Ask for Catalog 58 describing the complete line of Federal Dial Indicators. 
FEDERAL PRODUCTS CORPORATION 
9113 Eddy Street + Providence 1, R. I. 


AFEDERAL %i2 


for recommendations in modern gages... 





Dial Indicating * Air * Electric, or Electronic — for inspecting, measuring, sorting, or automation Gaging 














Huge shaft to help make power hum 


This forged generator shaft is a giant that will doa 
giant’s work. At one of the great Northwestern dams 
it will take its place in the hydroelectric plant. 

The big forging weighs 95 tons, is more than 33 ft 
long, and has a 15!.-in. bore throughout its entire 
length. Made of carbon-vanadium steel, it was 
carefully heat-treated to produce the desired me- 
chanical properties. 

Huge shafts like this, and other high-tonnage 
items, are no strangers to the Bethlehem forge and 


BETHLEHEM STEEL 





machine shops. Yet Bethlehem forged products are 
not always king-size. We are equipped to handle all 
weights and shapes, from the real giants of the 
family to midget drop forgings. 

Call us whenever we can be of service. No matter 
how complex your designs, Bethlehem technicians 
will meet all specifications. When Bethlehem does 
the job, you can be doubly sure of its quality. 


BETHLEHEM STEEL COMPANY, BETHLEHEM, PA. 
On th acific Coast products are sold 


Export Distributor: Bethlehem Steel Export Corpor 








LOGAN HAS IT! 


RIGHT PRICE 
TOP QUALITY 
PEAK PERFORMANCE 


the most complete line of 


POWER CHUCKING 
EQUIPMENT 


Logan Control Valves—Complete line of actua- 
tors available—for manual, semi-automatic or 
automatic control. 


Logan Standard Chucks from 6” to 24” 
diameter; specials to meet your needs. 
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LOGANSPORT MACHINE CO., INC. 
810 CENTER AVENUE, LOGANSPORT, INDIANA 


PLEASE SEND COPY OF CATALOG: 

1 100-1 AIR CYLINDERS (0 200-1 HYD. POWER UNITS 
(] 100-2 MILL-TYPE AIR CYLS. ([ 200-2 ROTOCAST HYD. CYLS. 
_] 100-3 AIR-DRAULIC CYLS. [> 200.3 750 SERIES HYD. CYLS. 


a ( 200-4 AND 200-7 HYD. 
VALVES 


[) 100-5 LOGANSQUARE 
CYLINDERS 
[J 100-6 ULTRAMATION 
CYLINDERS 
(300-2 PRESSES 
] FACTS OF LIFE 


TO: 


(CD 200-6 SUPER-MATIC CYLS. 
(1 300-1 CHUCKS 
1 ABC BOOKLET 
C) CIRCUIT RIDER 





NAME nseneenatinn< VON onsh 
COMPANY 
ADDRESS 








Model 400 RFL Unit Reducing Valve, pressure 
gauge and lubricator in compact aluminum 
housing. 


Logan Double Acting, 
rotating type cylinders. 
Air operated sizes 112” 
to 20” bore. Hydraulic 
operated 3” to 14” 
bore. Hollow or 
closed center. 


FREE senp FOR YOUR COPY 
OF LOGAN “CIRCUIT RIDER” 
A 32-page manual on fluid power 
circuits (fifth edition) completely 
revised to present current engineer- 
ing trends. 


MEMBER: Natl. Mach. Tool Builders’ Assn. 
Natl. Fluid Power Assn. 


For more data, circle this page number on inquiry cord 43 








FOR NUMERICAL CONTROL AT LOWEST 


put 


Ilustrated here is a Gorton Mastermil with O-16A 
Super-Speed Spindle Head and Ram Assembly with 
G. E. Mark tl Numerical Control System 


GORTON NUMERICAL CONTROL 
is field tested and proved in use 


This is how Gorton Numerical Control saves you money on short runs: ® side milling 


— eliminates elaborate and costly — change overs in set-ups can be © end milling 
tools, dies, jigs and fixtures made quickly . . 
ne — : ® straight line 
— wastes no time because operator — signals operator when tool changes cavity milling 
does not ‘‘pace”’ the work are needed 


Saves You 
Money on— 


* face milling 


: é . s . i 
— makes no mistakes because operator — guides cutter in close quarters with- slotting 
skill not required out damage to work or cutter * drilling 
— extreme, repetitive accuracy is — making punched tape is simple * reaming and boring 
easy and automatic typewriter operation 
Punched tape ...or magnetic tape control ...is available to you on SIX standard 
Gorton machines and also on Gorton custom-designed machines. You’il be agree- 
ably surprised when you learn the low cost of Gorton Numerical Control and how 
much more it gives you for your money. For full information write 


SORTON: ceornce GORTONmacuine co. 


h Adj 1303 Racine St. e Racine, Wis. 
Tir 


Tracer-Controlled Pantographs, Duplicators — standard and special... Horizontal and 
Vertical Mills, Swiss-Type Screw Machines, Tool Grinders, Small Tools and Accessories. 


SINCE 1893 


For more data, circle this page number on inquiry card 
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point of proof 


HOCUT 
237 


rests its case! 


Industry's newest synthetic cutting fluid—new HOCUT 237 
—was just introduced within the past year. Yet, in these few 
months it has proved itself one of the most versatile, effec- 
tive and economical coolants ever to appear on the metal- 
working scene. 


Already our files are filling with proven case histories* of 
new savings and new efficiencies our customers are getting 
with new HOCUT 237. Here are some of the reasons why 
this unique new all-chemical coolant has earned such quick 
acceptance: 

yours on request 


@ Permanently odor-free 
Needs no “additive” to stay clear and fresh-smelling for 
life. Cannot turn rancid or harm hands. Keeps your shop 
clean and your operators happy. 


@ Cools work and tools quickly 
Faster cooling speeds machining time—prevents welding 
and chip build-up, and increases tool life. 


A lubricant that works 
The secret is in a new synthetic high-molecular-weight 


HOCUT 237. 


. a product of 
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lubricity additive—which, in plain language, means all 
the lubrication advantages of a “soluble oil”—with none 
of the disadvantages. 


Protects tools and work from rust 
Work coming off the machine is coated with a two-stage 


rust preventive. Tools, ways, slides and bearings get real 
protection. 


Best for economy 

Initial cost is only a few pennies per gallon in the machine. 
Expense of clogged filters is eliminated and filtration 
speeded up. HOCUT can be used and re-used for months. 
Disposal is never a problem. 


You can get all these benefits of new HOCUT 237 in your 
own plant by calling your Houghton representative today. 
Or write: E. F. Houghton & Co., 303 W. Lehigh Avenue, 
Philadelphia 33, Pa. 


Ready to give you on-the-job service 


For more data, circle this page number on inquiry card 45 





SKF (Pa) RACES 
eel.) Against lime... 


with the 
GISHOLT NO. 24 
HYDRAULIC 
AUTOMATIC LATHE 


When it comes to fast production of top 
quality spherical roller bearing races, SKF 
doesn’t fool. 


These big Gisholt No. 24 Hydraulics re- 
move 34 lbs. of metal in two operations in : é : y 
al allie Sti wate a +hinin First Operation: Chucked on OD with 3-jaw 
a ee a eT, eee hydraulic chuck, part is turned up to the jaws, faced, 


chamfered, bored and bore radius formed. 
is on 52100 bearing steel and done at Cam relief on rear tool block turns boring bit 


speeds of 325 to 350 f.p.m clear of workpiece as it is withdrawn. 


time on each of two machines. All cutting 


Speed is important, of course. But pre- 
cision is the governing factor. How the 
Gisholt No. 24 does the job is a story that 
might mean real savings for you, too. 


The No. 24 Hydraulic Automatic Lathe 
is a larger version of the famous No. 12 
that has an outstanding success record on 
hundreds of jobs. If you have large volume 
precision work up to 24” diameter, the 
Gisholt No. 24 is the machine to investi- 
gate. Write for full information. 


GISHOLT MACHINE COMPANY 


Madison 10, Wisconsin Second Operation: Part held on expanding arbor 
by hydraulic pressure is finish turned, faced, chamfered 

and bore radius formed. Special rocker arm type 

carriage at rear tips in shaving tools to form both 

roller grooves with feed of .003” to .0045.” 


ASK YOUR GISHOLT REPRESENTATIVE ABOUT GISHOLT FACTORY-REBUILT MACHINES WITH NEW MACHINE GUARANTEE 


46 For more data, circle this page number on inquiry card 
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© air-hardening tool and die steel 


is widely recognized as a leader in freedom from 

size change and distortion. No other steel has such a job-proved 

record of succeeding where other grades have failed. VEGA was specially 
developed by Carpenter to combine toughness and the machining properties 
of an oil-hardening steel with the safety in hardening of an air-hardening 
grade. We'll gladly prove the facts. Call your local Carpenter 


SERVICE-CENTER. Complete stocks assure you immediate delivery 


the [arpenter Steel @Teolanlor-tahe Reading, Pa. 


NO. 18-C 
BLANCHARD 
SURFACE 
Whether you're “hogging” off stock from GRINDER 
rough castings or precision grinding to a 
tolerance of +.0005”, you can do it better and 
easier with the Blanchard No. 18-C 
Surface Grinder. Once the work is set up, 
the automatic cycle handles every operation 
from start to finish. The operator is free 
to prepare the next load of work or to 


operate a second No. 18-C Grinder. 


Cast Iron Plate. Blanchard ground at the Steel Bars. Blanchard ground at the rate Hot Rolled Steel Cams. One operator and 
rate of 30 pieces — 60 surfaces — per of 48 pieces —192 surfaces — per hour. one No. 18-C Blanchard produce 225 


hour. Stock removal 4" each side. Stock .040"-.045" from each side. Lim- pieces — 450 surfaces — per hour. Stock 


its +.001” square, flat and parallel. removal 2" each side. Limits +.001". 
* 
just push a button... 


ic size control to +.0005” e A large part of operator’s time available for 
ae Hea we (a) Handling or slushing work pieces 


(c) Selecting correct wheel and preparing 
for next job 


- 


es) ee © Specially-designed sizing device with built-in 
‘more “operator worry” on close work— —_ henlave oA compensate —automatically —for 





PUT IT ON THE GiUVTH a! 


Send for your free copy of Model 18-C folder. 


THE BLANCHARD MACHINE COMPANY 


64 STATE ST., CAMBRIDGE 39, MASS., U.S. A. 
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how THOMPSON RAMO WOOLDRIDGE reduces 


their cost savings 


opportunities to careful analysis 


NGIN G ECONO 
ENGINEERING ECONOMY STUDY — 





a —— ee Faritac xP. Pmovect 
Tapco | 11-55-007 
Automatic Chucker 
Peoouct Test. Uwe oF s08 


Pumps Oil Burner Pump Body FR-2154 15 
1-PRESENT FACILITY 2-PROPOSED FACILITY 


= DESCRIPT " 
aes Turret Lathes (2) Automatic Chucking Machine 
T Te ero Train. serv re 


it se =e 


$ ace st ; 
s 4,250 3,960 s 25,000 25, 800 





€. USAGE 4 Ca 01 T 10m 


aL abe sack 
13-1/2 nes oay 52,000 For 4 YEARS 4-1/2 


s by. wet sai vaue vaiue 
@. INTEREST 108 K NET VALUE 


« PERCENT SALVAGE 





$) 6¢ 
1,596 3) NEXT YEAR'S CC 
: boxe 
J-OPERATIONAL COMPARISON 
PRESENT 





16, 500 s_14, 850 


WOOLDRIDGE INC. 





5 $ 29,586 


ENT min >R OP OSE 





4-GAIN FROM CAPITAL EXPENDITURE 
$ ~ wa 
15,551 


J. Smith 


ore. - — ; on os 
a aa a Rockford 





Insert 


Group 


* Gain trom replacement by the TRW formula... 

after required interest or return on the new investment 
... after full allowance (by the formula) for 
future obsolescence of the new equipment, 


Keep gathering melatl-working production ideas... 
$e well info_med when you replace machinery... 


March, 1959 





production efficiency 


View of Special Barnes Handling Unit, Crankshaft Balancing 
and Barnes Drilling Machi in aut bile plant. After 
crankshafts are conveyed to load station and manvally 
positioned for pick-up, operating sequence is as follows: 
(1) Three overhead pick-up units descend, grasp work- 
pieces, and avt tically rise simult 








ly to traverse 
position. Left-hand unit picks up unbalanced crankshaft at 
loading station. Center unit removes piece from Balancer 
end right-hand unit removes part from Drilling Machine; 
(2) all units traverse one station to the right and descend. 
This positi a new rkpi in the Balancing Machi 
transfers workpiece in the Drilling Machine, and a finished 
port on a discharge conveyor; (3) all units automatically 
rise and return to initial starting position. Complete Barnes 

quip # also includ lectrical controls, and special 
in-feed and discharge conveyors. 








The automatic work handling equipment shown above is one of 
three machines designed and built by Barnes for an automobile 
manufacturer. This equipment automatically transfers crankshafts 
between the rough Balancing and Barnes Drilling Machines. By 
eliminating manual loading and unloading, a substantial increase in 
production efficiency over previous methods is effected. With this 
specially designed and engineered equipment, one operator now 
handles the entire balancing and drilling operations. All units are 
electrically interlocked and timed in sequence with overall pro- 
duction requirements. 


You will find the varied engineering and creative skills at Barnes 
that are necessary to design and build this type of process equipment. 
These skills are the result of over 80 years of machine building 
experience. All planning, engineering, and manufacturing efforts 
are closely coordinated in one plant. You get a complete, dependable 
service from one source with no divided responsibility. 


ASK FOR AN ANALYSIS OF YOUR WORK HANDLING METHODS 
Find out how this specialized engineering and building 
service can help you cut costs. Write today for an analysis of 
your production methods or ask for new 16-page catalog 
entitled ‘Automatic Process and Transfer Equipment.” 


W.F. & JOHN BARNES CO. 


402 South Water Street, Rockford, Illinois 


Multiple Spindle Special 


Machine Tools 


Special 
Transfer Equipment Electrical Controls 


BUILDERS OF BETTER MACHINES AND EQUIPMENT SINCE 1872 
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MACHINES DESIGNED TO MEET YOUR NEEDS PQCKEFORD, ILLINOIS, U.S.A. 





Ideas and machine features 
that reduce hidden costs on lathes 





If you're looking for practical 

ways to reduce hidden costs, you'll 
want this new booklet — 16 pages 
of illustrated text on Barber-Colman's 
all-new 36-speed lathe. See how 
power, rigidity, speed, and versatility 
are combined in a precision machine 


for efficient toolroom or 
production turning. 





How a modern, high-speed 
lathe can pay for itself quickly 
with throwaway insert tooling. 


that has all the features needed 








e - 


Shows you how Barber-Colman combines more 
speed and versatility in a high-precision machine 


Now... tool sharpening and 
downtime for tool changing are 
unnecessary costs on lathes. Throw- 
away inserts solve these problems 
and make a modern, high-powered 
lathe one of the most profitable in- 
vestments you can make. 


This new booklet shows how the 
combination of carbide tooling and 
high machine speeds can add new 
dollars to today’s low profits . . 
particularly on long turning opera- 
tions or high-production jobs. In it 
you will see how Barber-Colman’s 
heavy, reinforced headstock, with 
precision spindle supported at both 
ends and in the middle by three sets 
of precision-tapered roller bearings, 
provides new rigidity through all 
speeds up to 2000 rpm — speeds you 
can use on steel or for fine-finish 
turning of nonferrous materials. 
You'll like the deep, heavy-duty 
apron, the extra-large bearing sur- 
faces and wide 30” span (over ways) 
of the carriage. 


The opposite end has a ‘“‘new look,” 
too — 400 lb tailstock with a large 
4l4,” diameter spindle is positioned 
easily and quickly with one hand 
because it’s antifriction mounted. 


Heavy-duty tool post is designed for high- 
speed turning with throwaway insert tools. 





These are some of the features illus- 
trated that make the Barber-Colman 
36-speed lathe such an attractive 
investment for every shop. 


Speeds short-run turning 
and threading 
Suppose your work consists prima- 
rily of one-piece jobs requiring a 
series of facing, turning, boring, 
reaming, and threading operations. 
You’ll want to save time between 
cuts, as well as in the cut. This 
advertisement can’t list all of Barber- 
Colman’s timesaving controls, but 
the new bulletin can. For example, 
you'll see how quickly and easily 
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you can shift gears simply by turning 
two dials on the headstock. All the 
threading features you need are de- 
signed and constructed for maximum 
precision and ease of operation. 
Unique supports for the lead screw 
and feed rod on long bed machines 
are automatically picked up and re- 
leased by the carriage. They give 
added support to the lead screw 
to assure accurate threads of any 
length. These and many other design 
advantages are fully described and 
illustrated. 


Write us or phone your Barber-Colman 
representative to get this important 
new lathe information coming your way. 


Barber-Coiliman Company 
32 Loomis Street, Rockford, Illinois 


Don’t expect a day’s work for 
a day’s pay on yesterday’s 
machine tools. 


BARBER 
COLMAN 


® 


PRECISION LATHES 





OR PRODUCTION MACHINE TOOLS IT'S 











SUNDSTRAND 
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+ % 








“ENGINEERED PRODUCTION’ 











Thread Milling 
Added to Sundstrand Service 


Further expansion of the Sundstrand Machine Tool Company’s service 
is announced with the addition of Hanson-Whitney thread milling ma- 
chines. Four standard sizes of machines are included in the line with 
specially fixtured or adapted machines available for unusual threading 
requirements. 

The Hanson-Whitney method of thread milling uses multiple-thread 
milling cutters and can be used to generate internal or external, right or 
left hand, straight or taper, standard or special threads on a wide variety 
of parts. Precision cams control the whole process automatically, the 
operator only has to load and unload. Workpieces can be held on centers, 
in standard chucks, or in special fixtures. Simplicity of setups permits 
them to be handled in minimum time. 

Application of Sundstrand “Engineered Production” to this thoroughly 
proved line of thread milling machines opens new opportunities for 
production improvements and cost reductions. Sundstrand’s experience 
in every type of manufacturing job, coupled with unmatched skills in 
machine and fixture design, has solved thousands of milling, turning, 
broaching, grinding, and special machine problems. These same skills 
and experience now being applied to thread milling are sure to provide 
similar user benefits wherever the process is applied. 


AUTOMATIC LATHES RIGIDMILS 





SPECIAL MACHINES 


Advantages of H-W Thread Milling 


Produces thread pitches too coarse for 
practical die cutting. 


Speed and efficiency improved over sin- 
gle point cutting in a lathe, disc-type 
cutters in a conventional thread miller, 
or single wheel grinding. 

Threads produced are smoother and 
more accurate than those obtained with 
tap or die. 


Pitch diameter of threads bears definite 
and accurate relationship to other work- 
piece elements. 

Permits automatic convolution of the 
first thread. 


Threads can be produced in locations 
impossible or impractical through use 
of lathe, tap or dies. 

Close tolerances are readily maintained 
On repetitive parts. 

Scrap losses are held to a minimum even 
on high speed, close tolerance work. 
Semi-automatic operation permits one 
operator to handle several machines. 


DRILLING MACHINES 
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Typical parts thread milled on H-W machines 
=o : 


B-24 CLASS-3-THO. 














= 
> 2. 643°- 4P-sPec enill 


PART—Container End 
MATERIAL—Die Cast 
THREAD—4-Pitch Special Form 


3.969" 
PART—Valve Nut 
MATERIAL— 1141 Steel 
(Rockwell “C" 26-32) 


PART—Fuse Part PART—Ferrule 
MATERIAL— Aluminum 


MATERIAL—4340 steel 


MACHINE TIME—17 seconds 





THREAD—1-13/16-16, N. S. 3 THD. 
MACHINE TIME—15 seconds 


THREAD—15/16—24, N. S$. 3 THD. 
MACHINE TIME—38 seconds 


(Rockwell “C" 28-32) 
THREAD—S5 Pitch Special Taper 








4x 9 inch semi-automatic (hydraulic) 


Smallest size of machine in the 
Hanson-Whitney line has an exter- 
nal capacity of 4” diameter with a 
2” cutter and an internal capacity of 
either 4” diameter with a 2” cutter, 
or a 3/4” minimum diameter with 
1/2” cutter. Collet to tailstock cen- 
ter distance is 12” and thread can 
be cut up to 9” from collet. Maxi- 
mum lead for either hand of internal 
or external thread is 1/5”. Machine 
occupies a floor space of 43” x 68”. 


8 x 16 inch semi-automatic 


Distance from collet to tailstock 
center is 27”. Thread can be cut for 


BROACHING TOOLS 


BROACHING MACHINES 


a distance of 16” from collet. Ex- 
ternal thread capacity is up to 8” 
diameter with a 2-1/2” cutter, in- 
ternal thread maximum capacity is 
8” with a 2-1/2” cutter and 1” mini- 
mum diameter with a 7/16” cutter. 
Machine is supplied with drawback 
collet mechanism, with master col- 
let 2” or 3”, cutter head with arbor 
and arbor support for cutters 3-1/2” 
long, one lead cam for any pitch 
specified, coolant equipment and 
complete electrical equipment as 
standard equipment. 


10 x 24 inch semi-automatic 


External thread capacity is up to 10” 
diameter with 2-1/2” cutter and in- 
ternal thread capacity ranges from 
10” diameter maximum with a 2- 
1/2” cutter to 1” diameter mini- 
mum, with a 7/16” cutter. Standard 
machine equipment includes draw- 
back collet mechanism with master 
collet 2-1/2” or 4”, cutter head with 
arbor and arbor support for cutters 
3-1/2” long, one lead cam for any 
pitch specified, complete coolant 
system, and complete electrical sys- 
tem. Oversize workheads are avail- 
able permitting up to 22” swing 
over carriage and use of a 5” master 
collet. 


15 x 30 inch semi-automatic 


External and internal capacity of 
the largest standard Hanson- 
Whitney machine is up to 15” diam- 
eter with thread cut to 30” from the 
collet. Swing over the carriage is 
21”. Maximum lead for either right 
or left hand thread is 5/8”. Standard 
machine includes cutter head with 
arbor support, one lead cam for any 
pitch specified, coolant equipment, 
and complete electrical equipment. 
Like all standard machines in the 
line, it can be furnished with special 
cams to extend the range of cam 
throws. 


To keep costs low while meeting 
special job requirements semi- 
standard machines can be developed 
which make maximum use of stand- 
ard components, such as special cut- 
ter heads and supports, long beds, 
special work holding devices, and 
automatic loaders. 


Get more thread milling 
data from Sundstrand. 
Write for Bulletin 

601 today. 





PRESSES 


SUNDSTRAND 


MACHINE TOOL CO. 
2530 Eleventh St. * Rockford, Illl., U.S.A. 
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CITY OF MACHINE-TOOL SPECIALISTS 





‘MATTISON 


HIGH:-POWERED 
PRECISION 


GRINDING 
METHODS 


If you have tough, hard, or heat-sensi- 
tive materials to machine, look at how 
The Ingersoll Milling Machine Com- 
pany, Rockford, Illinois, reduced ma- 
chining costs 18% ...slashed abrasive 
costs 80%... and made a reduction in 
scrap losses with a highly controlled ap- 
plication of electrolytic grinding. 

The headache at Ingersoll’s Cutter 
Division was in grinding the faces of 
brazed carbide-tipped milling cutter 
blades. On a horizontal spindle grinder, 
unit pressures were so high in order to 
penetrate the carbide, the wheel had a 
tendency to gouge into the soft shank 
steel. It was difficult to stop wheel- 
loading, heat-checking, and cracking— 
not good because almost 80% of the 
blade cost was lost in scrap occurring at 
this stage. 


First continuous electrolytic process 
The profit-significant features of this 
machine are: 

1) continuous, single-pass machining. 

2) high stock removal. 

This is really the first application of 
electrolytic grinding to a machine that 
does not require batch-type loading and 
multiple-pass stock removal. 

With the magnetic chuck slowed down 
to 12 revolutions per hour, the operator 
just loads the blades at one side of the 
table and picks off the finished blades 
from the other. Pie-shaped magnetic 
sections are energized automatically as 
the work passes under the wheel and are 


Fig. 2—Finished blades (left) have a surface finish of less than 20 microinches, rms. Tests at Ingersoll 


Chipless machining brings 3-way 
cost reduction at Ingersoll 


Electrolytic grinding slashes cost of finishing 
brazed carbide tools 


Fig. 1—Single-pass electrolytic grinding, with carbide removal averaging .005 to .008 in., is a more 
efficient method of finishing the faces of carbide-tipped milling cutter blades. Downtime for cleaning 


and loading the table is eliminated. 





de-energized as it emerges on the other 
side. No machine adjustments are re- 
quired until a new lot of different sized 
blades is to be ground—all nonproduc- 
tive time for cleaning and loading the 
table has been eliminated. 

Blades come directly from tip-brazing 
to the Mattison. With carbide removal 
averaging .005” to .008” per pass, the 
1500-ampere electrolytic grinder finishes 
them to size in one pass, holding finish 
within 20 microinches, rms. 

Since metal removal is now virtually a 
“scrubbing process,’”’ there’s no danger 


prove there's no difference in break strength or blade life when the electrolytic process is used. 
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of heat-checking or cracking. At the 
present rate of wear, using a 100-grit, 
100-concentration diamond wheel with 
1/16” depth of diamond, wheel cost per 
blade is 80% lower than it was on the 
horizontal. 

If your problem is heat damage, high 
wheel costs, distortion of thin sections, 
difficult machining of carbides, or find- 
ing a suitable process for cutting tough 
super alloys, let Mattison evaluate the 
new economics of ‘‘chipless machining.” 
It may be the solution you’re looking for. 





Free Methods Study 


You can inspect, first hand, the value of 
Mattison'’s new Quick-Tilt surface grinder 
for machining your own workpieces. Pro- 
duction tests show that the average grind- 
ing operation can be at least 50% more 
efficient with this new method. We will ma- 
chine your parts in our Methods Laboratory 
and give you a complete job analysis which 
takes the guess out of grinding. There's no 
obligation—your Mattison dealer will make 
all the arrangements. 











MATTISON MACHINE WORKS 
Rockford, Illinois Phone 2-5521 


HIGH-POWERED 
PRECISION 
SURFACE GRINDERS 





CENTER OF MACHINE-TOOL EXCELLENCE 


ROCKFORD, ILLINOIS, U.S.A. 
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on Greenlee Air-Feed Automatics 
Feed Out Stock to 1612" 


Eliminate Pushers and Feed-Out Cams 


Greenlee Air-Feed Automatics offer you a 3-way profit advantage: 


1. Maintenance and change-over time is reduced by eliminating stock 
pushers, feed tubes and feed-out cams. 


Stock can be automatically air-fed to position in one or more ma- 
chining stations permitting two or more pieces per cycle. 


Multiple feed-out flexibility enables you to finish machine a variety 
of pieces that ordinarily demand costly second 
operation setups. 


If you are running into production headaches on a 
specific job, Greenlee may be able to adapt an “Air-Feed”’ 
to solve your problem. See your Greenlee Distributor. 


Write for your copy of Catalog A-405 — 
first step on the way to more profitable production 
with Greenlee Automatic Bar Machines. 


GREENLEE 


BROS. & CO. 
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Removable fittings attach air lines to 
the stock reel tubes. A vacuum pump 
withdraws the piston when restocking. 
Push-button control panel is provided 
for starting and stopping. 


Greenlee Standard and 
Special Machine Tools 


Multiple-Spindle Drilling and 
Tapping Machines 


Transfer-Type 
Processing Machines 


Six and Four-Spindle 
Automatic Bar Machines 


Hydro-Borer Precision Boring 
Machines 


Die Casting Machines 


1741 MASON AVE. 
ROCKFORD, ILL. 





CENTER OF MACHINE-TOOL EXCELLENCE POCK FORD, ILLINOIS 


U.S.A. 








for short production runs of many different parts — 


BarnesdriL Machines with 
G-E numerical controls 
OFFER SAVINGS LIKE THESE! 


a 
machining 3 different hole sizes, up to 4 operations 
per hole, drill, spotface, bore, ream, tap and chamfer 
SAVES 74% SET-UP AND MACHINING TIME! 


248 automatic operations on compressor housings, 
drilling, spotfacing and chamfering in steel 


PRODUCTION TIME REDUCED FROM 50 TO 
4/2 HOURS! 


flexible machining up to 50” diameter and 42” height, 
on vertical-spindle type with rotary indexing table 


SAVES 47% ON BOILER PLATE AND BOLT 
CIRCLE WORK! 


ORIGINATORS OF PRODUCTION HONING AND AUTOMATIC COOLANT CLEANING 
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Flexible automation reduces costs where short produc- 
tion runs of different parts are required. For comparison 
of your costs, write for full details on these machines. 


EN By) 
AUTOMATION 


BARNES DRILL CO. 


620 CHESTNUT STREET ° ROCKFORD 
DETROIT OFFICE 13121 


ILLINOIS 
Puritan Avenue 





CITY OF MACHINE-TOOL SPECIALISTS 





or forty years . . . through fourteen editions . . . 

with over a million copies sold, MACHINERY'S 
HANDBOOK has been the indispensable refer- 
ence book for designers and builders of mechanical 
products. Now the 15th Edition, with over 400 
pages revised and brought up to date, gives you the 
latest and most authoritative information on pres- 
ent-day designing, manufacturing and metalwork- 
ing practices. 
Practical Information for Every Shop Man 


A modern handbook is a necessity for every man 
who holds or hopes to hold a responsible job in the 
mechanical industries. Shop men, as well as en- 
gineers and designers, find MACHINERY’S HAND- 
BOOK invaluable. It contains the kind of informa- 
tion that is needed wherever machines, tools, and 
mechanical devices are designed or constructed. 


MACHINERY’S HANDBOOK contains 1911 pages 
of mathematical and mechanical tables, rules, for- 
mulas and general data (see complete table of con- 
tents on page 3). Its “math” and other tables never 
subject to change are accurate to the last decimal 

int, because Handbook users all over the world 
en been checking them for 40 years. 


ORDER YOUR COPY TODAY! 


The 
ACKNOWLEDGED 
AUTHORITY 
of the 
METALWORKING 
INDUSTRIES 


How Far Back Are You in the Handbook Parade? 

Does your present Handbook give you today’s an- 
swers? The 12th Edition of MACHINERY’S 
HANDBOOK was published in 1943—only 12 years 
ago—but . . . 474 pages were revised and 96 pages 
were added to provide new material for the 13th 
Edition in 1946. Then . . . 290 pages were revised 
to provide new material for the 14th Edition in 
1949. And now . . . 432 pages have been revised 
to make the New 15th Edition better than ever and 
ready to help you tackle the problems of today. 


MACHINERY’S HANDBOOK meets this need 
whether you are a designer, a machinist, a mechan- 
ical engineer, a student, a production executive, an 
apprentice, or an inspector. 


Write for your copy of MACHINERY’S HAND- 
BOOK today. If you send payment with your order, 
we pay postage and handling charges. Your money 
will be refunded if you decide not to keep the 
Handbook. Or, if you wish, we will send it to you 
under our Five-Day Free Examination Plan; you 
pay only after you have seen and used the Hand- 

ook, and discovered how much it can help you in 
your work. 


$9.00 


THE INDUSTRIAL PRESS 
93 Worth Street, New York 13, N. Y. 


In Canada or overseas, $10.00 





FIRST SYMPTOM of cut- 
ting oil dilution is often 
excessive scrap produc- 
tion. Another is frequent 
need to fill lube oil sumps. 
When they happen, you 
need the Cleartex Cure! 


Diluted cutting oil 
can pile up rejects 


When you find your scrap production soaring, the villain 
may be lube oil leaking into the cutting oil sumps of your 
automatic screw machines. It happens in 7 out of 10 auto- 
matics in spite of the most careful lubricating techniques. 
This dilution will lower cutting oil effectiveness—and, as it 
loses its efficiency, rejects pile up, tool life drops, and pro- 
duction can go down by as much as 33 per cent! 


Texaco Cleartex can solve the problem—forever! 
Because of its exceptional stability and load-carrying ability, 
Cleartex can function both as a cutting oil and as a lubricant 
and even as a hydraulic fluid. When al] your automatics’ 
sumps are filled with Cleartex, unavoidable leakage is no 
longer a problem. Excessive scrap production will stop, tools 
will last longer and production will go up. 
TAKE THE ‘“‘CLEARTEX CURE’ SOON! 
Write today for your copy of Texaco’s new booklet—“Cleartex 
in Automatic Screw Machines.” This new illustrated guide 
will fill you in on the details, show you where you may be 


losing profits and how to avoid it. Or contact your local 
Texaco Lubrication Engineer for an authori- 
tative survey of your automatics. Just call 
the nearest of the more than 2,000 Texaco 
Distributing Plants, or write: 
The Texas Company, 135 East 42nd 
Street, New York 17, N. Y., Dept. MA-30. 


TUNE IN... Metropolitan Opera Radio Broadcasts Saturday Afternoons—CBS 


f 


_ IN ALL 
(MILUs 


LUBRICATION IS A MAJOR FACTOR IN COST CONTROL 


(PARTS, INVENTORY, PRODUCTION, DOWNTIME, MAINTENANCE) 
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67% More Slots per Grind 
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CLEVELAND 500 Series 4-Flute 
End Mills give Better Performance 


On the job illustrated above, conventional 3-flute end mills were averaging 
50 slots per grind in SAE 1020 steel. On the same set-up CLEVELAND 
500 Series 4-Flute End Mills, with less cutting edge wear and longer size 
life, increased production to 93 slots per grind. < Yet this is only part of 
the story. The customer reported that these new CLEVELAND End Mills 
also gave a smoother finish, greater accuracy and better chip removal with- 
out sacrificing speed or feed. oe When you use CLEVELAND 500 Series End 
Mills you get a// the advantages of 4-flute mills—and plunge cutting, too! 


» Request your copy of this 
Contact your nearest Stockroom, or... nelotd, inlernatiovs book 


TELEPHONE YOUR INDUSTRIAL SUPPLY DISTRIBUTOR that shows the complete 


A line of CLEVELAND End Mills 
for CLEVELAND > Quality Tools ... prompt delivery from stock 


THE CLEVELAND TwWIST DRILL CO. 


1242 East 49th Street - Cleweland 14, Ohio 


Stockrooms: New York7 ® Detroit 2. © Chicago6 * Dallas 2 ¢ San FranciscoS ¢ Los Angeles 58 
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1 OPTIONAL 6, 8, 12 STATION 
INDEXING for high speed, 5, 10 and 15 
ton HPM C-Presses. 


2 HIGHER SPEEDS WITH 

CAPACITY FOR HEAVIER LOADS. Index 
up to 80 cycles per minute carrying 100 Ibs. 
of tooling. 


3 DEPENDABLE GEAR MOTOR DRIVE. 
Simple, inexpensive, foolproof with accurate, 
infinitely adjustable table speed control. 


4 HOLLOW DRIVE SPINDLE. Simplifies 
the piping of electrical and coolant needs to 
the table surface, through the center of the 
table from underneath. 


5) SEALED DRIVE UNIT. Index table drive 


6 2 
Eight production advantages 
unit is completely sealed from coolants or 
standard at no extra cost abrasives used on the table surface. 


Here it is . . . the new H-P-M index table press com- 6 ANTI-FRICTION BEARINGS 

bination, for production men charged with getting more USED THROUGHOUT. Smooth, long-lasting 
return for their invested dollar. It’s fast, accurate and trouble-free service is assured. 

completely J.1.C. with many other worthwhile production 
advantages. Check the outstanding features at the right 7 accuracy. 


: . ae Each index of the table 
af - offering for the best buy on the market. locks in work position with 
Write for new catalog, today. Plan for more profits by an accuracy of .002”. 
planning with H-P-Ms. 


8 simpiried 
THE HYDRAULIC PRESS | MAINTENANCE. 


COMPLETELY J.1.C. 
MFG. COMPANY 


Standard foot-mounted 


motors, exposed pump, 
A Division of Koehring Co. hydraulic motor and valv- 
Mount Gilead, Ohio, U.S.A ing are easily accessible. 


H902 | 
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The incomparable “Buffalo” R-P-Mster 


Here’s news from the makers of the first and finest of the variable 
speed drilling machines ! The “Buffalo” R-P-Mster Drills have been 
redesigned to bring you greater capacities. The No. 1A is rated at 1” 
in mild steel; the No. 2A is rated at 1” in mildsteel, the No. 3Aat 2”, 
Of even greater news to production management and machine 
operator alike is the exclusive “Buffalo” Torque Controlled Power 
Feed. Now you can use maximum speed and feed for the size hole 
being drilled without concern over damage to drill or machine 
gearing. This torque control on the feed shaft positively eliminates 
the danger of overloading the machine to the break-down point. 
Here is more drilling ability per dollar than competitive equipment 
ever offered. You'll still find the same forward-looking “Buffalo” 
engineering features . . . the same husky, long-life construction 
that’s typical of “Buffalo” products. 

But you'll like these new machines most of all when you try them 
out. Because only by operating the new “Buffalo” R-P-Mster Drills 
can you really appreciate the new concept of drilling ease and 
smoothness that you know will please your operators . . . that is 
certain to increase the quality, quantity and profitability of 
your output. 

Phone your nearby “Buffalo” machine tool dealer today. He’ll be 
glad to arrange a demonstration of the new higher capacity, lower 
priced “Buffalo” R-P-Msters. Or write us direct for Bulletin 3257-C. 


The “Buffalo” R-P-Mster is available 
in pedestal models — | to 6 spindles. 


x ABLISHED 7, 
Ss _? 


BUFFALO FORGE COMPANY Qin 


440 Broadway Buffalo, N.Y. 


MBER nme 


Canadian Blower & Forge Co.. Ltd., Kitchener. Ont. 


ITEIIR Ra & 


DRILLING * PUNCHING ® SHEARING * BENDING 
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NO. 132-01 MIKRON 
SPUR GEAR HOBBING MACHINE 











Ask for our Bulletin RH-132-01 which describes the new MIKRON 15-Second Spacing Accuracy Machine. 


WRusse, [ifousroox « PETenperson, inc. 


292 Madison Avenue, New York 17, N. Y. 
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It pays to buy DoALL 


“TRIPLE DRAW” TAPS 


H.S. STEEL GROUND THREAD 


Dit ibbii iid) ih) 


Better performance .. . longer life 

Complete stocks a There’s far more than meets the eye in comparing these taps. You’l] 
special sizes find the difference in their workability. DoALL goes beyond the quality 

In addition to complete stocks standard of double draw for all taps of 4" diam. and smaller—DoALL 

of standard taps, we carry over _ gives you “TRIPLE DRAW.” This extra tempering operation further 

140 special taps ranging from _‘Fefines grain structure to insure added strength and wear resistance... 

No. 0 through 2” diam. In- Xtra toughness to withstand the increased torque on smaller tap bodies 

cluded are all N.C. and NF. °°: 8reater protection against breakage. 

left-hand, the National Extra . ° 

Finn oles 3 iit wilien une Extra quality costs you nothing extra 

1” diam., and special spiral When you buy DoALL “TRIPLE DRAW” Taps you get the finest, 

point sizes %-11 and %-10 as Strongest, toughest taps on the market with the stabilized grain struc- 

soul au 008" evessins fractions! | *** that means consistent quality and longer life between grinds. Yet, 

sizes. Those below are typical. they cost no more. 


On your next order, try DoALL “*‘TRIPLE DRAW” Taps and 
compare the performance. You’ll be glad you did! 





R Tops ; 
Drills File 
mers s 
geo 


r %"-11 
© v-20 spit point AT YOUR LOCAL DG@LL STORE 


Y""-20 P all laboratory inspected 
005" oversize a 
| THE DGBLL comPANY 
0-80 left-hon’ DES PLAINES, ILLINOIS 
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double value 


from “DOUBLE LO-HUNG” 
SPINDLE DRIVE... 





“AMERICAN’”’ The “Double Lo-Hung” Spindle Drive 


Hole Wizards Provide: is an exclusive “AMERICAN” Hole 
Wizard feature. This drive divides the 
x . speed range into two separate ranges; 
1. High dle eds at 
— — the high speeds through a small gear 
low gear velocities. feck ms 
to minimize gear velocities; the low 
speeds through a large gear to reduce 
gear tooth pressures under severe 
service. 


2.Heavy drilling, boring 
and large tapping speeds 
at low tooth pressures. 


This design in combination with its 
nitrided Spindle and Sleeve, Timken 
Mounted with outside adjustment for 
Spindle Bearings, guarantees maximum 
life, dependable operation and spindle 
stability for ‘‘AMERICAN” Hole Wizards 
unequalled by other designs. 


3. Faster tapping through 
spindle reverse speed- 
up. 
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® Bulletin No. 328 tells the story 
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LATHES AND RADIAL DRILLS 
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HERE IS 
THE aap 
YOU 


@ A smaller (14” x 42” or 14” x 48” table) 
heavy duty, high precision surface grinder with con- 
trols at eye level retaining all the features that have 
made HILL horizontal spindle hydraulic surface 
grinders famous for precision production during the 
past twenty years. This is an entirely NEW grinder 
brought out at your request to compliment the line of 
HILL heavy duty surface grinders of larger sizes. 
Where initial cost and limited floor space are 
critical factors we believe that this new, smaller 
HILL grinder will solve your finer finishing 
problems. Full details are given in bulletin 58GS. 


HILL Horizontal Spindle grinder with fully hydraulic 
table and cross feeds. Size: 14" x 42" table with 16” 
clearance. Magnetic chuck is standard equipment. 


Of course we still make the full 
line of HILL horizontal spindle 
and vertical spindle grinders in 
the larger sizes with table lengths 
from 5 to 20 feet. 


THE HILL ACME COMPANY 


1207 W. 65th STREET 
CLEVELAND 2, OHIO 
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“Our new Bliss makes 16 of these a minute... 


...direct from coil stock.” Automating bearing cage production was a 
key objective of the modernization program recently undertaken by The Timken 
Roller Bearing Company. And close cooperation between Bliss transfer feed spe 
cialists and Timken production men resulted in a press that does the work of a 
number of older ones—it automatically feeds heavy gage coil stock in and finished 
cages out — sixteen of them every minute. If more parts for less money is your 
pressing problem then by all means send for our illustrated transfer feed bulletin, 
It’s packed with some unusual applications of the transfer principle. Perhaps there's 


an idea here for you... 


R | || (ave E.W. BLISS COMPANY : Canton, Ohio 


4 


ie ak BLISS is more than a name—it’s a guarantee 


PRESSES + ROLLING MILLS + ROLLS + DIE SETS + CAN MACHINERY + CONTRACT MFG. 


Turning... 

Cutting Oil... 

and How io 
to Save Money =" 
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You can cut costs by switching to the one oil that 


does the job of two—Sinclair Clairo Oil. This dual- 
purpose oil has earned a reputation as both a cutting 
oil and a machine tool lubricant. Moreover, you use the 
same Clairo Oil for cutting ferrous and non-ferrous 
metals, eliminating changeover and contamination. 
Tests prove Clairo Oil gives up to 2OO% greater tool 
life. Next time management asks how you've cut 
costs, tell them you’re using Sinclair Clairo Oil— 

and show them the results. 


J 
Call your Sinclair Representative for 
further information or write for free literature 
to Sinclair Refining Company, Technical : 
Service Division, 600 Fifth Avenue, . A 
New York 20, N. Y. There is no obligation. y 
Clairo Oils 
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Ted. TRUFORMING CUTS COSTS 66% 


--- DOUBLES PRODUCTION AND IMPROVES PRODUCT 


AT THE OLIVER CORPORATION 


In the production of ledger plates, used in the cutter bar of mowing 
machines, The Oliver Corp. of Chicago, formerly first milled the teeth, 
then hardened the plate. The hardening process caused distortion and 
variance in uniformity which impaired the cutting action of the bar. 


On the advice of Thompson engineers, a Type BB Truforming Grinder 
with a 2%” width grinding wheel was installed to process these ledger 
plates as a finished grinding operation. The plates are now heat 
treated first and the teeth are then formed by grinding. 


The installation of the Thompson Truforming Grinder has accom- 
plished the following results: 


EDGES SERRATED 12 IN 


1. Cut total production costs from $3.18 to $1.06 per 100 
pieces. 


2. Increased the production rate from 1600 to over 3600 
pieces per 8-hour shift. 
3. Provided constant uniformity in the workpieces. 
4. Eliminated the full-time service of one man.* LEDGER PLATE 
5. A pair of $160.00 milling cutters formerly produced High Carbon Manganese Steel 


20,000 pieces. A $60.00 grinding wheel now produces Rockwell C52-58 
well over 40,000 pieces. 


The leadership ef Thompson Truforming Grinders results from 25 
years of research and development work in crush form grinding. “Keep ovV_ 
Today these machines are opening up hundreds of practical, time-sav- Obi a 
ing, profit-improving and cost-cutting applications for industry. in mind for that daily grind” 





Thompson’s engineering experience is available to you without 
obligation. Write for Catalog T558. 


*Automatic machine cycle allows operator time to countersink hole in plate—an 


operation formerly requiring one man’s full time. L} wp 0 v 
SURFACE 


THE THOMPSON GRINDER CoO. GRINDERS 
SPRINGFIELD, OHIO 
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Acme-Gridley, 14” RB 8 producing 690 nozzle | : 
See 
be et 


ae 


Close-up of tooling zone showing 5th, 6th and 7th positions. 


ELIMINATES 
SECONDARY OPERATIONS... 


for Eagle Manufacturing Company 


Direct Cost Reduced 48%* 
Production Time Reduced 64% 


* Details on request 





As a part of a continuing contribution to all phases of cost 
reduction, National Acme engineers initiated the develop- 
ment work necessary to effect important savings for this 
65 year old Wellsburg, W. Virginia company. 


The aluminum nozzle body of their hydraulic pump 
oilers formerly had been produced on a six spindle auto- 
matic and two other machines performing secondary oper- 
ations. Visionary machine tool engineering made possible 
the application of spindle stopping and positioning on an 
eight-spindle Acme-Gridley to complete the entire piece 
in the primary set-up . . . and increase net production. 


Advanced design and development such as this, to- 
gether with wide open tooling zones, independently oper- 
ated tool slides and the extreme accuracy and flexibility 
of direct camming . . . makes possible the solution of ‘‘un- 
usual’’ jobs an ‘“‘every day” occurrence at National Acme. 


Write or ask one of our representatives for the complete 
story on the industry’s most modern approach to your 
cost reduction problem. 


The National 


Acme Company 

179 E. 131st Street 

Cleveland 8, Ohio 
Pioneer in Sales Offices: Newark 2, N.J.; Chicago 6, Ill.; Detroit 27, Mich. 


Circumferential 
Automation 


NATIONAL ACME'S 
ZONE OF RESPONSIBILITY 
INCLUDES ALL PHASES 
OF COST REDUCTION 


Check YOURS...Then Check National Acme 


Direct Costs: these include direct dollar 
savings as realized by the Eagle Manu- 
facturing Company ... an “every day” 
job for Acme-Gridleys. 


Indirect Costs: effecting important sav- 
ings in maintenance, downtime, scrap 
reduction, tool costs, etc. 


Product Redesign: teaming with your 
design group to take full advantage of 
Acme-Gridleys' cost reducing capabilities. 


Direct Material Costs: our engineers 
provide important savings in this area by 
constantly matching machines and tools to 
modern metallurgical problems. 


Make-or-Buy Reviews: in many cases 
our Contract Division can assume your 
production headaches and relieve you of 
immediate capital investment. 


Spot Modernization: pioneering in 
modern tooling methods, and the flexi- 
bility of Acme-Gridleys can provide 
many “on-the-spot’’ savings. 


15 Operations 
in 5.5 Seconds 





high speed steel or carbide... 


whic 


blade 


1s peeloac 


Even in the most ordinary milling 
and boring work, fields of application 
have a habit of overlapping. And, as 
a result, choice of the most econom- 
ical and efficient blade material can 
often be a challenging problem. 


Solutions to machining problems like 
these are our primary product. You 
don’t buy Ingersoll cutters, as such— 
or high speed steel or carbide blades. 
What you buy is lower operating 


costs and improved finish. You buy 
increased productivity! 

Only after a thorough study of your 
machine, work piece, depth of cut, 
speed, feed rates and finish require- 
ments do we recommend any cutter. 
And we assume full responsibility for 
every recommendation we make. 


We would welcome the opportunity 


to tell you more about this unique 
cutter selection service. Write: 
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This helpful new booklet 
tells you how to reduce the 
cost of chips and 
improve your milling 
and boring performance. 
Ask for a free copy of 
booklet No. 68B. 


THE 


INGERSOLL 


MILLING MACHINE COMPANY 


CUTTER DIVISION 


505 FULTON AVENUE « ROCKFORD, ILLINOIS 
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Don't Tool Up for Tomorrow's Boom with Yesterday’s Lathes 





MONARCHS 


SPECIAL-PURPOSE HY 
LATHES OF wat 


TOMORROW... 


Up to three times more productive 
than equipment now in common 
use! Hand finishing drastically re- 
duced! This new Monarch says 
“Lower Costs” two ways—on Cir- 
cular or non-circular cross-section 
work, such as the bottle molds 
above. 


It has speed and accuracy that’s 
only been a dream till now. Fea- 
turing the new Monarch super- 
sensitive electro-hydraulic tracer, 
it delivers accuracy of duplication 
of +.001” when the tool is travel- 





1..The New Rotary Profile 
Tracer Lathe for Non-Circular 
Cross-Section Work 


ing at a 100” per minute rate. At 
only a slight increase of error, tool 
travel up to 300” per minute is 
possible. 

Stylus deflection pressure is a 
low 1% ounces. Electrical ampli- 
fication of its movement instantly 
translates work contour change 
into hydraulic slide movement. 


As you see, the master spindle 
is mounted at the front of the ma- 
chine for ease of setup and opera- 
tion. There’s a positive gear drive 
from the headstock spindle through 


a quadrant-mounted idler which 
may be adjusted to eliminate any 
backlash between the lathe spin- 
dle and the master. 


Want your costs to plunge 
downward? If that isn’t worth a 
letter of inquiry—what is? The 
Monarch Machine Tool Company, 
Sidney, Ohio. 


narch 


) TURNING MACHINES 


IF IT CAN BE TURNED, THERE'S A MONARCH TO DO IT BETTER AND FASTER 
MACHINERY, March, 1959 
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Accuracy 


to the 


split-tenths 
FLASH 


All Moore machines 
shipped after 
February 15, 1959 
are made and 
calibrated to the 
New 

International Inch 


No.3 Moore Jig Borer 


For boring, drilling, reaming and spotting holes in dies, 
jigs and production parts, the speed and accuracy of the 
Moore Jig Borer has never been equaled. Now, with 
this new and larger No. 3 model, you will break the 
“tenth” barrier! Here’s why: it offers more precise posi- 
tioning tolerances...all hardened, ground and lapped 
ways...no gibs...no overhang...improved drive... 
wider speed range, 60 to 2250 RPM... larger table work- 
ing surface, 11” x 24”...micro setting of vernier dial... 
more accessible cross-clamping. These new features, 
plus sensitive, centralized controls for spindle speeds 
and feeds, quick tool-changing, easy lubrication add up 
to a Jig Borer which belongs in every toolroom where 
tomorrow’s accuracies must be achieved today! 


a etalehecbon dela tem ok 
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No.3 Moore Jig Grinder 


The originators of jig grinding and the Jig Grinder 
have done it again! Now, with this new, larger No. 3 
model, you can grind—with split-tenth accuracy— 
holes plus regular and irregular contours to size and 
location after hardening. This is made possible by the 
closer locational tolerances built into the machine... by 
the all-hardened-ground-and-lapped ways...by the 
faster strokes provided for chop-grinding...by the in- 
finite spindle speeds, 40 to 250 RPM...by the larger 
table working surface, 11” x 24”. The same quickly set 
precision lead screws as in the Moore Jig Borer simplify 
the finish-grinding process. 





Moore Universal Measuring Machine 


This machine, built on the same basic principles as the 
No. 3 Moore Jig Borer and No. 3 Moore Jig Grinder, 
introduces a new concept in ultra-precise measurement 
and inspection. It offers for the first time: A machine 
combining the capacity for larger work-pieces; choice 
of electronic indicator supported on an accurate, rota- 
table spindle, or a universal microscope for pickup; a 
combination of rectilinear and angular positioning, 
making possible the measurement of the most complex 
contours. Design and construction insure the highest 
possible accuracy. All ways are hardened, ground and 
lapped steel, fitted to hand-scraped cast iron. Table 
positioning in two directions of travel is by means of 
master lead screws. Note motorized lead screw drive, 


offered as optional equipment (available only for Meas- 
uring Machine). 
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THE ALL NEW CLEARING-AXELSON 


The Lathe that Makes 
All Others Obsolete 


A Startling New Concept 
in Lathe Design 








25-inch swing over ways 


16 inch swing over 
cross-slide 














The new Clearing-Axelson is not just a face-lifting re- 
design: Rather, it is a completely new approach to lathe 
design and construction. Historically, lathes have been 
designéd around cast beds with the headstock placed 
on top of the bed. In the new Clearing-Axelson, the 
alcre (ehh color mu icue: Mocelanlolich¢cMUlali am oll lib an com dal:Mhi lolol amm Malm ole! 
me: Wocoanlolichecmeiaih am olOlii @nComdal-miloley: 


Construction is welded steel—far stronger than castiron, 








10 foot and up bed lengths 
66 feeds 
40 speeds 


Up to 50 H.P. motor 




















and much more suitable for the addition of accessory 
oxel irate 


Performance? There has been nothing like it since lathes 
were first developed. The teatures shown here are just 
a part of the story..When you have seen this machine, 
you will Know you have seen the future in engine lathe 
design ... the Clearing-Axelson. 





“MODULAR” BED CONSTRUCTION Beds are keyed and bolted to the 


headstock. The bearing surfaces are 
machined to guarantee rigid accurate 
alignment of bed, headstock and 





spindle, assuring precision and 





interchangeability. If at a later 








date you need a longer or different 














style bed, you needn't buy a new 





lathe—just order a new bed. Here is 
the building block concept—no 
problem of obsolescence! 












































“MODULAR” HEADSTOCK 
CONSTRUCTION 


The headstock is a modular assembly in which 
both the main drive and the feed box may be 
easily removed as units by a simple disas- 
sembly. Never before has it been easier for the 
user to change the entire speed or feed range 
of a lathe. Never before have spindle, drive and 
feed components been so readily accessible 
for economical maintenance and servicing. 





ALL STEEL WELDED BED—18 TIMES 
STRONGER THAN CAST /RON 


Stronger homogeneous steel plate provides 
strength where it is needed—with none of the 
limitations of cast iron design. Pyramid shaped 
reinforcing ribs are used the entire length of 
the bed for high torsional rigidity. 


Clearing, division of U. S. Industries, Inc. also manufactures 
power presses of all types, dies and special tooling, and special 


equipment for the aircraft and missiles industry. 


- ; 
earing DIVISION OF U.S. INDUSTRIES, INC. 


6499 W. 65th Street + Chicago 38, Illinois 


Plants in: Chicago, Los Angeles, Hamilton, Ohio 





Hartford Special 


Bodine 


Pratt & Whitney 


18 LEADERS 


stake their reputations on 


U. S. Drill Head 


Dumore 


Leland-Gifford 








Fosdick 
Edlund 


American 


Howe & Fant 


Chicago Quadrill 


Commander 


A PARTNERSHIP IN PROGRESS 


Your industrial supply distributor makes it his business to know your business. He is 


always available and ready to fill your needs quickly, dependably and economically. 
When you need chucks, you can depend upon Jacobs and the Jacobs industrial 


supply distributor who works with you... your partner in progress through service, 





te 
THE JACOBS MANUFACTURING COMPANY, WEST HARTFORD, CONNECTICUT 
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1020 CAMSHAFTS MACHINED WITH Tealiidle (-91! 










































































e A leading automobile manufacturer was experiencing low tool life and high 
costs machining camshafts made of tough, highly abrasive ArmsSteel. Talide tool 
engineers installed Grade C-91 with the following superior results: 


GRADE C-91 CASE HISTORY 
VERTICAL 


enna oe an . «++++« Automobile camshaft 4 Talide TB-123 34” 1.C.x1-1/.” 


: long triangular inserts, Grade 
UA" ° 
.-ArmsSteel 1.8165 dia. x 23-1/, C-91, mounted in Klamp-Lok 
long, 32 Rc hardness toolholders 


Rough turning 4 bearing surfaces Depth of Cut..1/16” to 3/32” 


Sundstrand Model #8 automatic 





130 (S.F.M.) 274 (R.P.M.) 
HORIZONTAL Soluble Oil 
“THROW-AWAY"” CLAMPED 





1000, 2000. 3000, 4000, Talide Grade C-91 machined 1020 camshafts per grind compared to 550 for 2nd 
$000 & 6000 STYLES “H" & “P’ STYLES 


best competitive grade and 275 for 3rd best.Special attention to the grind and chip 
Se \ 4 \ breaker detail resulted in Grade C-91 outperforming all other grades used previously. 
QUALITY CONTROL GUARANTEES TOP TOOL PERFORMANCE... 





“RT” STYLE “RTT” STYLE 


“STB” STRIPS ae ROD STOCK 


KLAMP.LOK TOOLHOLDER INSERTS 


“TR” “—c” "SQ "DB" 


S % : “ Ran a = 
r_S e @ Determining rupture strength of test bar. Leco and Burrell instruments are employed 
Hardness is determined on Rockwell machine, in the analysis of metal oxides. 


center. 














THROW-AWAY INSERTS 
rae 
“MB” BLANK * Aconstant research program at Metal Carbides pays off in improved Talide grades 


having extra high hardness, strength, rupture resistance and crater resistance proper- 
TWIST DRILL 3 ties. Processed in latest type vacuum electric furnaces—all Talide grades are uniform 
BLANK : and consistent in quality. 








| as Metal Carbides 
aoe Write for Corporation 


llega Catalog 56-6 Youngstown 12, Ohio 
H 





| ELICAL BLANK 





| HOT PRESSED AND SINTERED CARBIDES « VACUUM METALS 
ouu Deu wanes | “TD” sam | HEAVY METAL + ALUMINUM OXIDE + HI-TEMP. ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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RIGHT: Vertical 
splined arbors and 
clamps holding 
shoulders of bores 
are operated hy- 
draulically. 


BELOW: Universal 
yoke showing two 
holes bored simul- 
taneously. 





This Ex-Cell-O Precision Two-Way Boring Machine 
cuts production time of universal yokes for a manu- 
facturer of automotive components by performing 
operations at both ends of a part—simultaneously. 


Two independent machines interlocked electrically 
for central push-button control, the two-way unit 
bores two holes in line through malleable iron yokes 
held in a three station fixture. Both machine sections 
have three spindles on each slide for high production. 


BELOW: Ex-Cell-O Two-Way Machine arranged 


for in-line boring of automobile universal 
joint yokes. 


EXCELLO 





e000 





as 


oring 
roduction 


Two, three or four standard, self-contained way units 
can be easily arranged around a fixture at any angle 
the work requires. And like all Ex-Cell-O Precision 
Boring Machines, Way Machines are readily adapt- 
able to different size workpieces—light, medium or 
heavy parts—and varying material requirements. 


For complete information on versatile Ex-Cell-O Way 
Machines that can save time in your operation, con- 
tact your local Ex-Cell-O Representative, or write direct. 


EX-CELL-O FOR PRECISION 


OETROIT 32, MICHIGAN 


WMachinery Diuision 
MANUFACTURERS OF PRECISION MACHINE TOOLS « GRINDING 
AND BORING SPINDLES « CUTTING TOOLS « TORQUE ACTUATORS 
RAILROAD PINS AND BUSHINGS « DRILL JIG BUSHINGS «AIRCRAFT 
AND MISCELLANEOUS PRODUCTION PARTS « DAIRY EQUIPMENT 








, 


Typical Cincinnati® Shears: big series 15012, capacity 114”, 12’; small series 1004, capacity *¢”, 4’; in between series 1810, capacity 14”, 10’. 


Cl NCINNATI he 


All steel, interlocked construction— Hydraulic holddowns exert tons Non-float inclined ram maintains Front controlled power back 
no welds used as load supports of pressure, insure accuracy extremely accurate knife clearance gage is standard, accurate 
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Cincinnati Shears 


give you every advantage 


Simple operation, micrometer accuracy, cost-cutting 
speed, all-steel construction, and versatility—these are 
the advantages which make Cincinnati Shears earn 
their way in your plant. 

And, whether you're shearing steel or plastics, non- 
ferrous metals or asbestos, wire mesh, clad metals, or 
even radioactive material, the Cincinnati Shear line 
gives you a range of choices to fit your own require- 
ments. Cincinnati Shears are in service cutting all of 
these materials. 

Cincinnati ruggedness enables you to use one knife 





Cincinnati 11, Ohio, U.S.A. 
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clearance for all thicknesses up to machine capacity. 

Power operated back gages which are standard equip- 
ment, reduce non-productive time. Hydraulic holddowns 
provide tons of pressure, insure accuracy. The inclined 
ram permits the economy of four-edged knives, keeps 
work from binding between back gage and lower knife. 

Since gap frames are standard, you can do notching, 
slitting or shearing work longer than the machine on 
any Cincinnati® Shear to the limit of its gap. 

Be sure to get the full Cincinnati story before you 
buy your next shear. Write Dept. D for Catalog S-7R. 


Shapers f Shears / Press Brakes 


ne CINCINNATI 





SHAPER -«o. 
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STEELWELD BRAKE DESIGN 
Easily Adaptable For Special Requirements 


Widening the bed of this 400 ton detachable ram bolster. With the This Steelweld Brake was built with a 
brake made it possible to serve a bolster removed, normal brake oper- double-plate bed having wide top and 
special purpose. The corresponding ations can be carried on. slot for punching purposes. This makes 


area of the ram was provided with a 


HILE a standard press brake can handle 

a wide variety of metal-forming opera- 

tions, often certain construction changes can be 
made that will permit doing work that normally 
would require a large costly forming press. 
Design changes can also be made that will speed 
production, improve safety or bring about other 
desirable advantages for specific types of work. 


STEELWELD 


PRESS BRAKES 


STEELWELD DIVISION °* THE CLEVELAND CRANE & ENGINEERING CO. °* 5465 E. 281 ST. °* 
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a low-cost press that is excellent within 
certain limits. 


Steelweld engineers have had a great deal of 
experience in tailoring press brakes to suit 
special jobs. Brakes have been built with many 
types of beds, with various shut heights, differ- 
ent speeds, unusual control arrangements, spe- 
cial gauges and safety devices, unique teeding 
equipment, etc. Because Steelweld’s design is 
such as to make changes comparatively easy, 
the cost is reasonable. 


For that next metal-forming job, whether it bea 
standard press brake operation or an out-of-the- 
ordinary one, it will pay you to investigate the 
possibilities of versatile Steelweld Press Brakes. 


Write for free copy of Catalog No. 2010 
WICKLIFFE, OHIO 
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Intake valve seats and guide holes are machined at left end of 
machine, exhaust seats and guide holes at the right. Two- 
compartment fixture permits continuous machine operation. 








CONCENTRICITY 
GUARANTEED 


Bor-Drils valve guide holes 
and plunge-faces valve 
seats in one operation 


Style 17-A Precision Boring Machine 
A Standard Ex-Cell-O 17-A Precision Boring Machine, equipped for Bor-Dril process drills 
: ‘ . ‘ : deep holes from the solid with guar- 
equipped for the Bor-Dril process, is turning out 23 cylinder anteed accuracy. 
heads per hour for a large auto manufacturer. 


The table rapid-traverse feeds cylinder heads to the left 
into four cutters that plunge-face intake valve seats, then 
retract .020”. Next, four gun-type drills advance through 
the spindle shafts to Bor-Dril guide holes from the solid— 
with guaranteed concentricity. The table then moves to the CORPORATION 
: ; DETROIT 32, MICHIGAN 
right, repeating the process on exhaust valve seats and 


guide holes. Machinery Didaton 


Find out how the Bor-Dril process can help speed production MANUFACTURERS OF PRECISION MACHINE TOOLS @ GRINDING 


: local Ex-Cell-O R tati AND BORING SPINDLES © CUTTING TOOLS » TORQUE ACTUATORS 
in your plant; contact your local Ex-Cell- epresentative, RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS « AIRCRAFT 
or write direct. AND MISCELLANEOUS PRODUCTION PARTS © DAIRY EQUIPMENT 





You'll get the job done faster at less cost 
with Skinner metalworking products 


A complete line of hand chucks, power chucks, cylinders, vises 


POWER CHUCKS 
Provide positive gripping power. Assure 
accuracy within .001” on diameter on repet- 
itive work. Available in self-centering, com- 
bination, serrated jaw, compensating, light- 
weight self-centering types and in sizes from 
6” to 24” diameter. Mount directly on 
American Standard Type A-1l, A-2, B-1 
and B-2 flanged spindle noses. 





AIR CYLINDERS 
Double-acting, rotating operation. Speed 
production by opening or closing power 
chuck jaws almost instantly. Large ports 
assure fast action with minimum air ex- 
penditure. Standard sizes range from 4-1/2” 
to 20”. Speeds up to 3500 RPM. 


HAND-OPERATED CHUCKS 
A large selection of Independent, Self-Cen- 
tering and Combination chucks. Sizes suited 
to machines ranging from bench lathes to 
engine and turret lathes in sizes up to 36”. 
Both direct mounting types and types for 
use with intermediate adaptor plates. 





POWER CHUCK FIXTURES 
Non-rotating. Hold work for drilling, mill- 
ing, assembly operations. Air-operated for 
fast, effortless loading and unloading. In 
sizes from 5” to 24” with either two or 
three adjustable or non-adjustable jaws. 





JUNIOR POWER CHUCKING UNIT 
Designed to convert small lathes to high 
production power units. Case histories 
show users make worthwhile savings. Com- 
plete unit includes double-acting air cylin- 
der, adapters, regulator, valve and seif- 
centering chuck with 1/4” to 6” capacity. 
Components may be purchased separately. 





POWER CHUCKING ACCESSORIES 
A complete line of power chucking acces- 
sories is available: Hand and foot operated 
valves, draw bars and tubes, air filters, 
complete air units. 


+6F+ WORK DRIVERS 
Fastest, surest way to drive 1/4” to 8-1/16” 
rough or smooth blanks between centers. 
Used instead of driving dogs. Mount on 
spindle of any lathe by means of adaptor 
plate. Engage and disengage workpieces 
quickly. Positively will not loosen. Have no 
protruding parts. Hood completely covers 
jaws. Drivers will work in either direction. 





FULL CAPACITY TROUGH VISES 
SERIES F AND FS 

A complete line of big capacity vises from 
4” to 8”. Available with or without swivel 
base. Opening capacity is equal to full 
width of jaws. Tremendous holding power 
for rough or finished work. Built-in trough 
returns coolant to machine table. 





SOFT BLANK TOP JAWS 

A complete line of medium and heavy duty 
blank jaws accurately machined to Amer- 
ican Standard jaw dimensions. Jaws are 
low carbon alloy steel which can be car- 
burized and heat-treated to the required 
hardness—available tongue and groove and 
serrated jaw types. 


Skinner Products are sold through leading Industrial Distributors and Machine Tool Builders and Dealers. 


THE CREST OF QUALITY 
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9 Machine 


Tool Outlook 
-Tone GNP Scoring 


Order Single Custodian 


us Seeks Data 


Keeping up with Washington 


Loring F. Overman 


AS THE FIRST QUARTER of 1959 nears to a close it 
should be possible to evaluate the accuracy of the Busi- 
ness and Defense Services Administration’s estimate of 
the machine tool outlook for 1959. At the turn of the 
year, BDSA considered the outlook “somewhat encourag- 
ing when compared to 1958.” This estimate was that 
shipments of metal-cutting type machine tools for 1959 
would approximate $420,000,000 and shipments of metal- 
forming type machine tools would be approximately 
$155,000,000. 

BDSA estimators point out, however, that forecasting 
for the industry presents unusual problems and that the 
direction of orders can change abruptly. They stated that 
during recent years there has been no consistent correla- 
tion between the activities of the industry and the Federal 
Reserve Board, and other industrial indices. 

Federal Government purchase of machine tools in fiscal 
year 1959 may not exceed $41,000,000. It is understood 
that $10,000,000 has been assigned to each of the mili- 
tary departments. Additional funds may be made avail- 
able if needs can be justified. 

A stepped-up program of disposing of government- 
owned machine tools is likely. During 1958, changing 
patterns of defense resulted in some 11,000 machine tools 
and related production equipment items becoming excess 
to Government needs. During this year, between 20,000 
and 25,000 items in the government inventory of produc- 
tion equipment will be declared surplus. The Machine 
Tools for Schools Program is one of several being de- 
veloped to minimize the impact of the surplus disposal 
program on the machine tool industry. This procedure 
will not only strengthen the mobilization base of the 
country, but will also provide the fullest and most effec 
tive utilization of surplus machine tools. 


Washington is apparently losing its faith in dolla 
value as a gage of production accomplishment. In the 
future the Gross National Product will be reported in two 
ways—in terms of both current and 1957 dollars. In the 
past the report has reflected changes at current prices, 
and as a result the dollar value of GNP has been rising 
faster than the actual volume of production. The new 
system of reporting will reflect the effects of inflation 


r 


By changing “may” to “shall” in Section 202 of Ap- 
pendix B, Armed Services Regulation, the Defense De- 
partment has made an optional provision mandatory. This 
section, involving the administration of government- 
owned production equipment, requires that a single Mili- 
tary Service Property Administrator be assigned to receive 
reports and information on government-owned tools used 
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at plants having contracts with more than one Service 
branch and using tools obtained from them. 

The new system is expected to end duplicate and 
sometimes triplicate reporting by contractors using gov- 
ernment-owned production and research equipment. It 
should also lessen congressional criticism of Service 
bookkeeping by permitting more accurate control of in- 
ventories. This, in turn, should permit a more accurate 
interchange on Service needs and make available equip- 
ment for required purposes. 


r 
wv 


Machinery manufacturers are being asked to provide 
information through the 1959 Census of Manufactures 
that will cover 1958 operations. This census, conducted 
at intervals by the United States Department of Com- 
merce, will provide information not available since 1955, 
when a similar census was taken of 1954 business. 

Reports within thirty days from the receipt of ques- 
tionnaires are requested of the following machinery 
classifications: MC-35Z2, general industrial machinery 
and parts (except electrical); MC-35D, construction, 
mining, and similar machinery and equipment; MC-35F, 
metalworking and woodworking machinery and equip- 
ment; MC-35L, industrial machinery; MC-35W, selected 
machinery parts and machine-shop products; MC-35Z, 
primary metal products; MC-33X, industrial patterns and 
molds; MC-33C, foundry products; MC-33G, iron and 
steel forgings; and MC-33], cold-finished steel shapes, 
metal powders, non-ferrous forgings, and treatment of 
metals. 


Billion dollar expansion program for 1959—on top of 
$1,200,000,000 outlays for construction and equipment 
in 1958—is contemplated by the steel industry. Estimate 
is from the American Iron and Steel Institute. Expansion 
in 1958 increased annual capacity to 147,500,000 tons 
more than twice that of any other nation. 

The New Welfare and Pension Plan Disclosures Act 
requires that within ninety days of January 1, 1959, 
details of all pension plans except those covering not 
more than twenty-five employes must be reported to the 
Department of Labor. Penalties of up to $50 per day 
are provided for failure to report. Forms are available 
from Labor Department offices. 

Production equipment people may find encouragement 
in the President’s suggestion that Congress “prepare ap- 
propriate proposals for revising, at the proper time, our 
tax structure to remove inequities and to enhance incen- 
tives for all Americans to work, save, and to invest.” 
Machine tool groups are urging a revision of depreciation 
standards to stimulate industrial modernization. 
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RESEARCH WorRK 
Demands 
THe BEST in MACHINE TOOLS 


HARDINGE is the only manufacturer of companion precision 
machines for milling, straight turning, taper turning, boring, 
threading and facing with the feature of interchangeable collets, 


nose fixtures and attachments. 
Model UM 


Universal The Hardinge machines illustrated produce precision parts for 
Milling 


, ¢ working models. There are also three Hardinge precision produc- 
Machine ‘ ny “it agg eis . f 
tion machines for high speed volume manufacturing — ask for 
details. 


Model HLV High Speed 
Tool Room Lathe 


SPECIFICATIONS: The UM Universal Milling Machine has cutter spindle and spiral dividing head collet capacity of 1-1/16” and a 
25 x 6-1/2” swivel table. The DV59 Precision Lathe has 1-1/16” capacity and 9” swing with 17” between centers distance. The 
HLV Tool Room Lathe has 1-1/16” capacity and 11” swing with 18” between centers distance. 


HARDINGE BROTHERS, INC., ELMIRA, 


PERFORMANCE HAS ESTABLISHED LEADERSHIP FOR HARDINGE 


OFFICES IN PRINCIPAL CITIES. Export Office: 269 Lafayette St., New York 12, N. Y. 
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Missiles Are Not Everything! 


THERE IS REAL DANGER that in the ex- 
citement about the development of missiles 
and the race for supremacy in space, the im- 
portance of keeping this country in the fore- 
front industrially may be overlooked. Should 
Russia succeed in outstripping the United 
States productionwise during the next dec- 
ade, as predicted by Khrushchev, the situa- 
tion could be serious indeed. That this predic- 
tion cannot be discounted as an idle boast 
becomes evident when we realize that Russian 
industries do have one distinct advantage over 
American concerns. 


That advantage stems from the fact that 
Russia, having started practically from scratch 
as an industrial nation, has its factories out- 
fitted almost completely with new manufac- 


turing equipment. Future expansion will be 
based on the most modern machinery. 


On the other hand, a great number of 
American factories are knee-deep in obsolete 
and semi-obsolete machinery. Automobile and 
aircraft plants in general operate with mod- 
ern equipment but the plants of other indus- 
tries less prosperous or not government- 
subsidized have countless machines over 
twenty years old. 


This is a serious plight because of the 
burden that existing tax laws place on the 
financing of new equipment. The Bureau of 
Internal Revenue allows depreciation to be 
charged only on the purchase price of equip- 
ment and it must be charged over too long a 
period of years. More important, however, 
the effects of inflation on replacement costs 
are completely ignored. 


Most machinery costs approximately three 
times what it did in 1940. This means that a 
machine tool which cost $100,000 that year 
would be priced at $300,000 today. Where 
must the extra $200,000 come from when a 
machine is to be replaced? 


To buy replacement equipment for such a 
machine out of earnings, a company must 
make 52 per cent. Not until then can such 
companies depreciate in accordance with to- 
day’s cost of equipment. If a concern plans 
extensive replacement of aged machines, it 
has to earn many extra millions of dollars. 


Under such unrealistic tax regulations how 
is our nation going to expand industrially to 
keep pace with the Soviet countries? We must 
not be deluded by our apparently large an- 
nual expenditures for new plants and equip- 
ment. In 1956, for example, this figure was 
$39,200,000,000. Ninety per cent of this 
amount was for replacement, not expansion. 
Ten per cent expansion of production will 
not enable us to keep ahead of the Red coun- 
tries at the rate they are going. 


Hitler proved how effective adequate de- 
preciation allowances could be in stepping 
up productive efficiency before and during 
World War II. By adopting more realistic 
depreciation allowances, the Government 
could do much to increase our productive 
efficiency and thereby help to insure con- 
tinued economic supremacy for this country. 
Unlike the vastly expensive defense program, 
more rapid depreciation would cost the Gov- 
ernment nothing because, in the end, the same 
amount of taxes would be collected. 


EDITOR 
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Rycut 40 drills cleanly, cuts down on tool wear and breakage. 


Rycut 40 alloy steel 
boosts production 30%, tool life 50% 


Drilling piston pin bolt heads of 
AISI 4140 was a costly problem at 
Hyland Machine Co., Dayton, Ohio. 

The job called for cross-drilling 
two holes in each face of the hex 
head (see diagram). A Ryerson spe- 
cialist recommended new Rycut 40, 
the world’s fastest machining alloy 
steel in its carbon range. 

Here are the results, from Partner 
Forest Hyland: ‘“‘We have cut down 
drill breakage. We have 15°; fewer 
rejections. There is a marked im- 
provement in finish, plus a compar- 


able saving shown in milling the 
head of the bolt. Tool life on the 
automatic screw machines is 50% 
longer, total production is up 30%. 
Now we can produce this bolt at a 
competitive price.” 

There is a dependable, cost-cut- 
ting steel at Ryerson to meet every 
requirement. The Ryerson quality 
controls assure you of getting steel 
you can count on for dependable 
performance—every time. Ask your 
Ryerson specialist for help on your 
steel problems. 


Six-spindle automatic screw machine produc- 
ing piston pin bolts with cost-cutting Rycut 40. 


RYERSON STEEL 


Member of the <Q} Stee! Family 


Principal Products: Carbon, alloy and stainless steel—bars, structurals, plates, sheets, tubing—aluminum, industrial plastics, metalworking machinery, etc. 


JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK - BOSTON » WALLINGFORD, CONN. + PHILADELPHIA « CHARLOTTE * CINCINNATI + CLEVELAND 


BUFFALO + INDIANAPOLIS - CHICAGO + MILWAUKEE - 


For more data, circle this page number on inquiry card 


ST. LOUIS » LOS ANGELES - 


SAN FRANCISCO + SPOKANE « SEATTLE 
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HIGH-SPEED 
WELDING OF 
REFRIGERATOR CONDENSERS 


Work-holding tables arranged as a continuous conveyor carry 
the condenser assemblies beneath the welding rollers 


H. C. COGAN, Vice-President 
National Electric Welding Machines Co. 
Bay City, Mich. 


CONDENSERS for household refrigerators are 
conventionally manufactured by several different 
methods. One method involves the use of two 
shaped stampings that are welded between raised 
contours. Extruded aluminum sections are ap- 
plied in the fabrication of a second type of con- 
denser. In a third design, tubes are resistance 
spot-welded to flat sheets. There is also a recently 
developed condenser which consists of a multi- 
plicity of wires welded to serpentine-formed 
tubes. 

One leading manufacturer of household re- 
frigerators has now adopted another condenser 
design that is being produced at high manufac- 
turing rates by the use of two special, multiple- 
station resistance-welding machines of the type 
shown in this article. This welding equipment 
was supplied by the National Electric Welding 
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Machines Co., Bay City, Mich. These condensers 
consist primarily of a continuous tube formed as 
shown in Fig. 1, which is welded in semicircular 
pockets that have been stamped in a steel sheet. 
The tube is seam spot-welded by the resistance 
method for its full length, except at the curved 
ends. With this condenser design an exceptionally 
high efficiency of heat transfer is obtained. 
After the condenser design had been consum- 
mated, the problem was to develop a means of 
economical production. The decision was reached 
that it would be desirable to provide equipment 
that would weld the approximately 65 feet of 
tubing to the sheet at the rate of about 300 con- 
densers per hour for each machine. This would 
mean that a total of 19,400 feet of seam spot weld- 
ing would have to be done per hour by each 
machine. A line of welds is made every 2 3/4 
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Fig. 1. Diagram of refrigerator condenser constructed of continuous 
tube welded in semicircular pockets of a stamped steel sheet. 


inches along alternate straight lengths of the 
tubing. Tubing 1/4 inch in outside diameter and 
having a wall thickness of 0.028 inch is. used, 
while the formed sheet ranges from 0.010 to 0.014 
inch in thickness. 

It was evident that equipment with multiple- 
station units having a maximum number of weld- 
ing wheels would be required to meet this 
objective. Subsequently the equipment here illus- 
trated was designed and built upon this basic 
idea and is now in operation. Both installed ma- 


r "y a 


- 
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chines have a total of thirty-four seam-welding 
wheels and seventeen welding transformers, each 
transformer being rated at 70 kva. The actual 
speed at which the fixture-mounted work is fed 
under the welding wheels is approximately 15 
feet per minute. 

The series welding principle is used at each 
welding station. The welding force of each wheel 
is 275 pounds. The weld timing consists of one 
cycle “On” and seven cycles “Off.” The welding 
head was especially designed for the pressure 


Fig. 2. Another view of the 
condenser welding machine 
showing the arrangement 
of the welding heads and 
the work-holding carriages. 
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mentioned, with a minimum of friction and 
weight. It is actuated by a bellows type air cylin- 
der that is provided with a precision pressure ad- 
justment. 

The condenser assemblies are loaded on a 
multiplicity of carriages designed for the accu- 
rate loading of the work. These carriages are 
roller-mounted and are connected, as seen in the 
heading illustration and in Fig. 2, to form a con- 
tinuous conveyor which is chain-driven. The car- 
riages pass on top of the bed to carry the con- 
denser assemblies beneath the welding rollers and 
return through the lower portion of the bed. 
There are a total of thirty-six carriages on each 
machine. 

All welding stations are adjustable and can 
accommodate any two straight lengths of the 
tubing. Sixteen stations are in use at all times, 
and there is a seventeenth station ready to take 
over the work of any station where a roller 
change or other maintenance is required. Sepa- 
rate welding control panels are mounted on top 
of the machine for each station. The carriages are 
constructed of light magnesium alloy and are 
equipped with extruded-copper nesting dies. 
Cam-operated clamping fingers which can be 
quickly changed to suit a variety of work sizes 
hold the sheets in place. 

In an operation, the formed tubing is located 


on a carriage by one operator, the equipment be- 
ing designed to receive the sheet automatically 
from a forming machine. As the carriage travels 
along the machine bed, the sheet and tube are 
automatically clamped as the carriage nears the 
first welding station. 

After a carriage has passed through all weld- 
ing stations, a distance of some 40 feet, the 
clamping levers are automatically released. The 
welded assembly is then removed from the car- 
riage by electromagnets (also automatically ) 
moved to one side, and dropped onto a conveyor 
that transfers it to the next operation (Fig. 3). 
The carriage then starts on its return travel after 
having had its direction of movement reversed 
by a camming track. A duplicate arrangement at 
the starting end of the machine again raises the 
carriage to the top of the bed and starts it once 
more on its operating travel. 

Fluid-drive couplings insure against damage 
to the equipment in case the travel of a carriage 
is impeded and safety controls are provided for 
each station. The equipment measures 9 feet in 
width by 59 feet in length by 13 feet in height. It 
weighs approximately 90,000 pounds. Each ma- 
chine was shipped to the user’s plant on a special 
trailer. It was necessary only to remove the top 
welding control panels to enable this mode of 
transportation. 


Fig. 3. Unloading end of the refrigerator-condenser welding machine at which point 
the completed assemblies are removed from the equipment by electromagnets. 
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Ten Easy Steps 
to Better 


Tapping 


JOHN F. McAULIFFE, Supervisor 


Cutting Tool Research Laboratory 
Pratt & Whitney Co., Inc. 
West Hartford, Conn. 


TAPPING is one of the most common, yet least 
understood, operations in machining today. Be- 
cause of this fact, manufacturers often struggle 
with needless problems and pay high tapping 
costs. Many of the hardships encountered in tap- 
ping can be readily eliminated by adopting the 
following ten simple rules. 


Rule 1. Check blueprints carefully before 
they reach the shop. Find out what tapping 
problems may exist. If it appears that there will 
be difficulty, consult the engineering department 
to see if the design of the part, material, or se- 
quence of operations can be changed to eliminate 
the problem. While this approach may meet with 
success Only a small percentage of the time, it is 
the surest and most economical method of elim- 
inating needless costs and, frequently, the biggest 
headaches. 


Rule 2. Examine the process sheets and deter- 
mine the machines on which the work will be 
done and the fixtures that will be necessary. Or- 
der tooling well in advance of production so that 
operations are not started with inadequate equip- 
ment. It is best, of course, to try out all fixtures 
and tools before they are actually required. 


Rule 3. Be specific when ordering taps. Infor- 


mation on the purchase order should include the 
following: 
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Size and limits of taps (1/4-28 GH-3, for 
example ) ; 

Number of flutes; 

Style; 

Type of chamfer (taper, plug, or bottom- 
ing); 

Type of tooth face (hook or rake), or pref- 
erably, the material to be tapped; and 

Surface treatment, if any. 


A number of standard types of taps are seen in 
the heading illustration and one type of hook tap 
for an automatic nut-tapping machine is illus- 
trated in Fig. 1. 

Rule 4. Inspect taps upon receipt to be sure 
they conform to the purchase order, not only in 
quantity but in specifications. 

Rule 5. Use drills of the correct size and spe- 
cify frequency with which they are to be changed. 
Since there is little or no gain in the strength of 
internal threads when the thread depth is in- 
creased beyond 65 per cent of the full depth, the 
hole should be drilled to a size that will make 
the depth as close to this figure as is possible. 

It is important to change drills at definite in- 
tervals to insure consistency of size and straight- 
ness of holes. In addition, dull drills will also 
work-harden and glaze the walls of holes in 
many metals, especially stainless steel, and result 
in short tap life. 
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Rule 6. Employ the recommended tapping 
speed. While not critical for most materials, tap- 
ping speed will affect tool life and changes in 
speed often produce a noticeable difference in 
size and finish. See Table 1 for speeds recom- 
mended for various materials. 

Rule 7. Use a full flow of the proper cutting 
fluid if possible. On most materials and in most 
applications a flow of cutting oil is highly bene- 
ficial. It reduces torque, flushes the chips from 
the tap flutes, and helps to produce a clean 
thread. When a flow of cutting fluid is not avail- 
able or will not remove chips, tilling the hoie with 
wax plugs or oil prior to tapping frequently 
solves the problem. The displacement of wax or 
oil as the tap enters the hole forces the chips up 
the flutes. 

The brushing of lubricant on the taps is the 
least effective method of application, but does 
reduce torque and in most cases produces a bet- 
ter surface finish than by tapping dry. Recom- 
mended common types of cutting fluid or lubri- 
cant for tapping various materials are listed in 
Table 2. 

Rule 8. To insure proper alignment when tap- 
ping, allow either the work-piece or the tap to 
Hoat. It is usually safer and easier to permit the 
tap to float in a standard floating holder which 
permits radial self-alignment. 

If no lead-screw is used, then an axial floating 
action is often desirable and is provided on most 
tapping heads. This allows the tap to follow its 
own lead and minimizes the production of over- 
sized threads by overfeeding or underfeeding. 

The use of drill chucks to drive taps is usually 
poor practice. This is especially true when the 
driving torque is fairly high. Oversized holes and 
burred shanks with the manufacturer's marking 
obliterated are generally the result. 


Rule 9. Use spiral-pointed taps where possi- 
ble. This is particularly helpful where stringy 
chips are involved, such as in the tapping of 
stainless steel. The spiral point directs the chips 
ahead of the tap and keeps the flutes clear for 


Fig. 1. Two sizes of solder 
type tap nibs and hook 
shanks used in an auto- 
matic machine for tapping 
precision nuts. In opera- 
tion, the tap is full-float- 
ing to permit the nuts to 
pass over the shank. 
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coolant. The three taps in the center of the stand- 
ing group seen in the heading illustration are 
spiral-pointed. 


Rule 10. Employ an adjustable torque-limit- 
ing tap driver, especially on short runs. If, how- 
ever, the clutch slips frequently in spite of proper 
adjustment then the need for a change in tap de- 
sign is indicated. 


Several Prevalent Misconceptions 


Taps and tapping are the subjects of many mis- 
conceptions and misguided “rules of thumb.” One 
of the more common is that an H-3-sized tap 
should produce a Class 3 thread. Nothing is more 
misunderstood than the relationship between the 
H and L numbers indicating the size limits of 
the pitch diameter of taps and the numbers indi- 
cating the class of thread. The H number when 
divided by two equals the number of thousandths 
that the maximum pitch diameter of the tap is 
over basic pitch diameter. The L number when 
divided by two equals the number of thousandths 
that the minimum pitch diameter is below the 
basic value. 

Pitch-diameter tolerances can be found in Ta- 
ble 331 of “Standards and Dimensions for Taps 
and Dies,” published by the Tap and Die Division 
of the Metal Cutting Tool Institute. This table is 
also included in most manufacturers’ catalogues. 
In sizes 1 inch and under, an L-1 tap has a pitch 
diameter between the basic value and_ basic 
—0.0005 inch; an H-1 tap, between basic and 
basic +0.0005 inch. Recommendations published 
by the Metal Cutting Tool Institute and others 
are intended as a rough guide or starting point. 
There is no way of accurately predicting to what 
size a tap will cut in various applications. 

Another prevalent misconception is that blind 
holes should be tapped in two operations, once 
by machine with a plug tap and a second time by 
hand with a bottoming tap. The truth is that 
most blind holes can and should be tapped by 
machine in one operation. In the great majority 
of cases where blind holes are being tapped to 





Table 1. Guide to Proper Tapping Speeds 


Threads per Inch 
_Up to 14 | _16 and Over 
Surfers eet ae ilnate 
50-100 
12-25 
50-100 


50-100 
50-100 











20-30 
40-80 
50-100 
25-50 
50-100 
20-30 


8-20 


20-50 
40-90 











1. Highest spesde should be weed with lead-serew feed. 
2, ee eee ee Ye ee npemaneintion and 


ee Se iO oor 
s, Botaming ie higher chip-load. 
slowest 


the bottom by hand, the reason is either a poor 
setup or incorrectly engineered taps. Many times 


it has been found that the tap in use is a very 
good tap—for some other application. Often, taps 
of any given size are stored in one drawer or bin 
in the tool crib and the operator is thus left to 
choose the proper one from a number of miscel- 
laneous types. 

When a blind hole cannot be tapped in one 
operation, it should be done with roughing and 
finishing taps. The finishing tap has a larger pitch 
diameter than the roughing tap and takes a chip 
along the full tooth, thus reducing the chance of 
shaving, which might create an oversized thread. 

When tapping blind holes, best results are not 
always obtained with spiral-fluted taps. Certain 
holes, mostly deep blind ones, can be more effi- 
ciently tapped with a spiral-fluted tap due to the 
chip-removing action of the helical flutes. The 
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right-hand spiral used tends to lead the chips out 
ot the holes. A spiral-fluted tap is seen at the 
lower left in the heading illustration. 

In many cases, however, inspectors have been 
fooled by the apparently fine results produced in 
a blind hole by a spiral-fluted tap. If the part 
could have been dissected, it would have been 
seen that the finish on the flank of the thread 
visible from the top of the hole had been obtained 
at the expense of the finish on the other, more im- 
portant, flank. 

The idea that special taps cost more to use 
than standard taps is usually a mistaken one. Tap- 
ping is one of the last machining operations on 
most parts. For this reason it is a poor place to 
try to economize by experimenting with various 
sub-standard taps. A few scrap parts usually cost 
more than adequate stock of correctly engineered 
taps. 

The only true measure of cost is the cost per 
tapped hole, which would include labor. Special 
taps nearly always result in over-all savings, since 
they are expressly designed to perform more effi- 


Table 2. Cutting Fluids for Tapping 
Various Materials 





Soluble oil, kerosene and 
lard oil 

Compressed air, dry 

Soluble oil, lard oil 

Soluble oil, lard oil 

Dry or sulphurized oil 

Sulphur-base oil, mineral 
lard oil 

Soluble oil, light-base oil, 
lard oil 

Soluble oil, kerosene and 
lard oil 

Dry 

Dry 

Soluble oil, sulphur-base oil, 
lard oil and soda 

Light-base oil, lard oil 

Sulphurized oil 

Sulphurized oil 


Manganese Bronze... 
Se a oe 
Nickel Silver 
Steel 
Soluble oil, sulphur-base oil 
Sulphur-base oil 
. Soluble oil, sulphur-base oil 
Nickel and 
Chromium Alloys | Sulphurized and chlorinated oils 
Sulphurized and chlorinated oils 
Sulphurized oil, lard oil 
Lithopone paste and oil, sulphur- 
ized and chlorinated oil 
Soluble oil, sulphurized oil 
Soluble oil 
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Fig. 2. Special taps are often designed to 
perform more than one operation. Here is a 
combination pipe tap and reamer. 


ciently on a certain operation. In-some cases, one 
tool is designed to do the work of several—for 
example: rough and finish taps in tandem, taps 
with pilot driil points, and other combinations. 
Taps tor multiple operations are shown in Figs. 
2 and 3. 

Many times taps recommended for a specific 
application cost no more than those which are 
standard and off-the-shelf. Even a completely 
special tap is usually not appreciably higher in 
price than a standard one if ordered in reasonable 
quantities. 

When regrinding taps, every effort should be 
made to copy the original geometry. Otherwise, 
performance will suffer. Hand grinding of cham- 
fers will rarely produce consistent results. This 
practice, therefore, should be avoided. 


A Few Basic Design Principles 


While tap design cannot be considered in great 
detail here, there are several principles which are 
important. A good starting point for selecting the 
proper tap size is the manufacturer's or the Metal 
Cutting Tool Institute’s recommendation for the 
size and class of thread desired. Experience in 
your shop and knowledge of the cutting charac- 


Fig. 3. This unique, dual- 
purpose pipe tap also ef- 
fects a trepanning opera- 
tion in a single setup. 
Specially engineered taps 
usually prove economical. 
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teristics of the material will help in determining 
whether to use values above or below those rec- 
ommended. Generally, a tap with full eccentric 
p.tch-diameter reliet will cut larger than one with 
round threads. It is, theretore, advisable to re- 
duce the pitch-diameter limit of a tap with full 
eccentric relief by 0.0005 inch or one H number 
on taps under 1/2 inch and by 0.001 inch or two 
H numbers on larger taps. 

The chamfer angle and the number of flutes 
determine the average chip-load on each cutting 
tooth. Permissible chip-load varies inversely with 
the machinability of the material. The formula 
for determining chip-load is 


thread depth 
number ot teeth chamfered < number of flutes 


or preferably, 


tan of chamfer angle X number of starts 
number of flutes x threads per inch 


Although both formulas yield the same result, 
the second is preferred, since it is more accurate 
to measure the chamfer angle than to count the 
teeth in the chamfer. In steel, it is rarely practical 
to exceed a chip-load of 0.005 inch per tooth, 
with a range of 0.002 to 0.003 inch for hand and 
machine screw taps being normal. When the 
maximum chamfer length and number ‘of flutes 
indicate an excessively high chip-load on each 
tooth, it is necessary to resort to roughing and 
finishing taps. 

Generally, when tapping soft materials which 
form stringy chips more chamfer relief is re- 
quired than is provided on standard taps. In ad- 
dition, pitch-diameter relief is sometimes neces- 
sary in order to minimize pick-up and loading of 
the thread flanks. Since the permissible chip- 
load is also higher, shorter chamfers are often 
used. These require greater relief to compensate 
for the larger angle. In this respect, taps having 
high chamfer angles (bottoming taps) and those 
made for coarse pitches need greater chamfer 
relief. The commonly used methods of thread 
relief are illustrated in Fig. 4. 





Taps can frequently be made to perform bet- 
ter with the application of a surface treatment. 
There have been many so-called “cure-all” treat- 
ments. However, those that have stood the test 
of time and have been adopted by tap manufac- 
turers fall into four classifications: 


1. Nitriding, which casehardens the tap 
for a shallow depth to 67 to 70 Rockwell C. 

2. Application of oxides, which form a 
film on the tap and reduce loading and fric- 
tion. A few treatments also involve some 
stress-relieving of the tool. 

3. Chrome-plating, which reduces loading, 
friction, and wear. 

4. Vapor blasting, which reduces loading 
and friction. 


Each manufacturer employs variations of these 
four types of surface treatments to secure better 
performance. The greatest benefit is achieved 
when tap life is very poor due to wear, or when 
loading is evident. Chromium-plating has its wid- 
est use on taps for aluminum, although other ap- 
plications have been found. 


Cylinder Walls Gaged Ultrasonically 


For better quality control of automotive en- 
gine castings, the General Motors Process Devel- 
opment Staff has designed an ultrasonic gage 
that simplifies measuring 0.001l-inch variations 
in cylinder wall thickness. This non-destructive 
tester also can be adapted to measure thickness 
of straight or curved surfaces of cast iron, steel, 
aluminum, magnesium, brass, lead, glass, and 
most solid plastics with only one side of the ma- 
terial accessible. 

According to Robert B. Colten, head of the 
staff's electronics department, the device utilizes 
the principle of ultrasonic resonance. In effect, 


this means that a probing crystal is vibrated 
against the inside cylinder wall surface, sweeping 
as high as 4,000,000 cycles per second, until at 
some frequency point the surface is vibrating in 
harmony with the crystal. At this point the wall 
thickness and the crystal are in resonance. Since 
this resonance will vary with the wall’s thickness, 
it can be used to give an indication of the thick- 
ness. 

Cylinder wall thickness is indicated by a 
single, vertical step in a bright horizontal line 
on an oscilloscope. When the gage “decides” the 
wall is too thin, a red low-limit light flashes on. 
It is also possible to replace the warning light 
with other devices for automatically marking 
or segregating substandard parts under test. 


“Brazeez’ Speeds Brazing of Carbides 


A “Brazeez’ process developed by the National 
Twist Drill & Tool Co. provides a surface on car- 
bide blanks that improves bonding. It makes 
brazing easier and faster and eliminates the 
cleaning previously required. Where induction- 
brazing is used, it is particularly effective, be- 
cause wiping during brazing is not necessary. 

A film or shell of cobalt, approximately 100 
micro-inches in depth, re-surfaces the carbide 
blank. This is done by leaching the cobalt to the 
blank, thereby “wetting” its surface. 

Tests and actual fabricating of a range of 
grades of carbide-tipped tools within the Na- 
tional plant have proven extremely successful. 
Tests in other plants are being arranged. Fabrica- 
tors or carbide manufacturers who want to have 
samples “Brazeez’-treated for their own tests 
should contact the Research and Development 


Department, National Twist Drill & Tool Co., 
Rochester, Mich. 
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New Equipment Boosts Economy and 
Quality in Compressor Production 


DONALD A. DETTINGER, Industrial Engineer 
DeVilbiss Co., Toledo, Ohio 


MODERN MACHINE TOOLS are helping the 
DeVilbiss Co., a leading supplier of spraying 
equipment, to reduce costs and improve quality 
in building its line of air compressors. Each com- 
pressor requires a fan-bladed flywheel pulley of 
cast iron. 

Except for the cutting of a keyway, all machin- 
ing of the pulley is performed on the Potter & 
Johnston automatic turret lathe seen in the head- 
ing illustration. Since runs are comparatively 
short, the same machine is used for all pulleys 
from 8 to 20 inches in diameter. Operations con- 
sist of facing both sides of the rim and one side 
of the hub, turning the outside diameter of the 
rim, forming V-grooves for the belts, and taper- 
boring the hub. 

An interesting feature of the setup is the use of 
the turret pilot bar to hold a cam which controls 
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the taper of the hub bore. While the turret feeds 
forward, the slide tool carrying the boring cutter 
is forced downward by contact with the cam sur- 
face. 

A Gisholt static balancing machine and a La- 
pointe horizontal broaching machine, also seen 
in the illustration, complement the turret lathe. 
While the latter runs through its automatic cycle, 
the operator broaches a keyway in the pulley 
hub of a completed part and balances it by drill- 
ing out excess metal at the heavy point. 

Other major components of the compressors— 
the cylinder block and the crankcase—are pro- 
duced in several sizes. In some instances, the 
block and crankcase are separate castings, while 
in other instances the two are cast integrally. 
Machining is done on a three-way BarnesdriL, 
Fig. 1. While two vertical spindles rough- or 
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Fig. 1. This three-way machine handles 

both the separately cast cylinder blocks 

and those cast integrally with the crank- 
cases of the compressors. 


finish-bore the cylinder, two hori- 
zontal, opposed spindles bore 
crankshaft bearing holes and face 
the crankshaft bore bosses. Toler- 
ances held in boring the cylinders 
are closer than in the previous mul- 
tiple setups, with the result that 
only a single honing is needed, as 
against the double honing required 
in the past. 

In combined operations, crank- 
shafts now have both ends faced 
and center-drilled on one machine 
and main bearings turned on an- 
other, Fig. 2. The operator faces 
and center-drills on the Seneca 
Falls lathe in the foreground, then 
turns the main bearings on the Bul- 
lard Hydra-Feed tracer lathe seen 
behind him. Both operations are 
automatic, only the loading and 
unloading being manual. 


Fig. 2. The same opera- 

tor faces and center- 

drills the crankshafts 

on one machine, turns 

the main bearings on 
the other. 
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Selection of 
Soluble 
Cutting Fluids 


A discussion of modern soluble cutting cool- 
ants now available and their characteristics 
under different machining conditions. 


SIDNEY J. BARBER, Manager 


Metal Working Department 
E. F. Houghton & Co. 
Philadelphia, Pa. 


MACHINING COOLANTS are divided into two 
main classes—straight oil and water-miscible. 
Each of these classifications can be further sub- 
divided. For example, in the water-soluble fluids 
there are a considerable number of types, includ- 
ing the following: 


1. Inactive 
(a) Emulsifiable mineral oils 
(b) Polar-active or super-fatted varieties 
(c) Detergent 
2. Extreme pressure fortified 
(a) Sulphurized additive 
(b) Chlorinated additive 
(c) Combined (a) and (b) 
(d) Sulphur-fatty concentrate 


3. Synthetic or chemical 
(a) Organo-amino nitrite 
(b) Nitrite-free 


Straight mineral oils are excellent lubricants 
and their cooling power is a result of three fac- 
tors, namely: viscosity, flow rate, and a specific 
heat of roughly 0.45. Water-base fluids offer the 
best opportunity for economy and provide high 
cooling characteristics, visibility of work, easy 
disposal (synthetic types), and strength of anti- 
weld film. Some of these properties belong only 
to the newer “chemi-cool” types, and not to the 
earlier emulsions of mineral oil. 

Originally, simple mixtures of soap and min- 
eral oil were supplied in paste form. The quality 
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of the solubilized mineral oils reached a peak 
perhaps fifteen years ago. The perfection of meth- 
ods for producing salt-free petroleum sulphonates 
of controlled molecular weight occurred at about 
that time. 

Emulsions of straight soluble oils generally 
possess somewhat better properties than the min- 
eral oils from which they are made. Their value 
varies with the choice of the emulsifier. Varia- 
tion of straight soluble oils in which super-fatting 
or polar-active additions are made may be em- 
ployed for a wide variety of machining opera- 
tions. Usually, large amounts and special types 
of emulsifiers are employed. With proper selec- 
tion of the diluent oil, these products serve as 
excellent grinding fluids. 

Among the non-reactive soluble oils are in- 
cluded what may be called “detergent” types. 
This class of products has been listed as trans- 
parent, but, while they form clear emulsions 
when first prepared, any leakage of lubricating 
oil into the emulsion will cause the latter to lose 
its transparency. Continued leakage eventually 
turns the coolant into a thick molasses-like mix- 
ture that “gums up” the entire coolant system. 

The machine equipment used in metal removal 
is often the determining or limiting factor in the 
choice of the coolant. Many of the newer machine 
tools are built specifically to take full advantage 
of aqueous-based coolants, but with some older 
types leakage problems will arise. 

Often the advantages in economy, productiv- 
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ity, and closer work tolerances obtainable due to 
better cooling are sufficient to justify the use of 
aqueous-coolant systems despite specific design 
handicaps that may exist. A problem is sometimes 
encountered with automatic screw machines d-- 
signed for use with straight cutting oil. Leak. .. 
of coolant into the lubrication system and the re- 
verse condition, where the lubricating oil leaks 
into the coolant system, all too often result in an 
intolerable situation. In some instances, special 
lubrication systems have been installed on such 
equipment to eliminate conditions of this nature. 

Detergent types of coolants contain large 
amounts of petroleum sulphonate combined with 
other emulsifiers and a small amount of mineral 
hydrocarbon. They are valuable as grinding cool- 
ants since they are not inclined to cause wheel- 
loading. Hard-water stability and rust inhibition 
are generally superior in these coolants to the 
same properties in straight soluble oils. Deter- 
gent coolants are especially suitable for milling, 
drilling, threading, and tapping at low speeds. 

Fortified water-soluble coolants are on the mar- 
ket today in considerable number. They vary 
considerably in composition and utility, depend- 
ing on the intended use and the individual sup- 
plier. Popular types are highly concentrated sul- 
phur-fatty combinations. The better grades are 
treated to arrest bacterial growth. 

These products represent a major advancement 
in coolant usage. Provided the machine tool is 
adequately safeguarded to separate the lubricant 
from the coolant, there are few operations in 
which maximum productivity and quality of the 
machine’s operation cannot be obtained with a 
heavy-duty soluble coolant. 

Synthetic or chemical coolants do not depend 
on emulsified oil for lubricity or upon sulphur or 
chlorine for load-carrying ability. To a very con- 
siderable extent they are based on raw materials 
resulting from nitrogen chemistry. In the earlier 
prototypes, comparatively simple alkanol-amines, 
glycol-like materials with mildly alkaline char- 
acteristics, were used. Later, complex reaction 
products that combined highly polar substances 
with the nitrogen chemicals gave stable water- 
soluble coolants. Additives which improve the 
properties of synthetic coolants include sodium 
nitrite, which protects work against rusting. 
Special organic inhibitors prevent corrosion of 
brass. Glycol is used in some cutting fluids to in- 
crease their lubricity. High molecular-weight 
lubricity additives have been developed for the 
newer synthetic coolants. 

One salient feature of the newer chemical cool- 
ants is their small particle size, which accounts 
for stability of the emulsion. Disposal is simplified 
because of the absence of petroleum content. 
Sanitation is assured because there is nothing to 
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encourage bacterial growth and no additive is 
required to keep them pure. 

A review of the development of the Houghton 
line of synthetic coolants will indicate the prog- 
ress that has been made in this field. First, this 
company marketed a grinding additive for water 
which inhibited against rust, but possessed no 
anti-weld or lubricity characteristics. A few years 
later film-strength properties were achieved. The 
present Hocut 237 possesses an unusually high 
degree of lubricity. The major advantages of this 
synthetic coolant are permanent freedom from 
odor, a high degree of rust inhibition, and stabil- 
ity in hard water. It is, however, not as good as 
the best petroleum-base cutting fluids for extreme 
pressure applications and tapping operations. 

In the belief that a comparative evaluation of 
cutting coolants will be helpful in simplifying 
coolant selection, the accompanying table is pre- 
sented. If full lubricity is desired, as with pe- 
troleum oils, cooling ability must be sacrificed. 
If low first cost is wanted stability and film 
strength are lost. And if maximum rust protection 
on steel is wanted, other metals may be attacked. 
Therefore, it is necessary to decide on the chief 
coolant characteristics desirable for a specific 
job, and then, the best dollar value obtainable. 

Other characteristics sought in the ideal cool- 
ant—and obtainable to a greater degree than 
many realize—may be listed as follows: 


. Low foaming tendency. 

2. Mildness comparable to that of toilet soap. 

3. Properties that will not support bacterial 
growth. 

4. Applicability to simple concentration con- 
trol methods. 

. Low surface tension to reduce splash. 

. Positive wetting action (the solution must 
permeate into narrow work openings to re- 
duce frictional heat). 

. Viscosity characteristics capable of absorb- 
ing shock and resisting rubbing action 
where low speed and large radius contact 
are involved. 

. Rust prevention with high dilutions and 
non-staining and non-corrosive action on 
non-ferrous metals. 

9. Homogeneity—that is, all components 
clearly soluble with complete freedom from 
chemical breakdown or separation. No 
sticky residue or evaporation. 

. High anti-weld ability. 

. Economy, obtainable with the highest- 
strength coolants that permit greatest 
water dilution. 


A great philosopher—Emerson, we believe— 
warned that one does not get something for noth- 
ing. Coolants, like life itself, are a compromise. 
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Drill Presses 
Dominate 
Production 
Line 


JOHN H. DIEHL, General Manager 


Bellefontaine, Ohio, Division 
Rockwell Mfg. Co. 


DRILL PRESSES bearing the Walker-Turner 
nameplate are built at the Bellefontaine, Ohio, 
plant of the Rockwell Mfg. Co. An interesting 
aspect of the manufacturing operation is the ex- 
tensive use of the company’s own drill presses 
for the machining of their counterparts. 

The production line for the drill-head castings, 
for example, consists of twenty-seven machines, 
twenty-three of which are drill presses. Actually, 
it is a double line and can be tooled for nine dif- 
ferent head models. Machines are arranged along 
both sides of a roller conveyor. For the 20-inch 
model there are five operators involved, each in 
charge of a work station consisting of one to four 
machines. 


The conveyor is used for storing in-process 
pieces as well as for transferring a piece from 
one station to the next. Unlike work stations in 
most production lines, those in this line do not 


have equal work content. Most of the operators 
can run any of the work stations, and the line 
need not be filled up to function. The conveyor 
provides sufficient storage area at each station 
for a half day’s work. 

Some of the setups involve little more than the 
use of a good jig and fixturing with standard drill 
presses and multiple-spindle attachments. Others 
require special mounting of the presses to per- 
mit simultaneous drilling from two or three di- 
rections and easy handling of the work. Still 
others require special controls. Power feeds have 
been added to the presses wherever it has been 
practical in order to free the operator to run an- 
other machine. 

In addition to ordinary operations like drilling, 
reaming, tapping, and spot-facing, some of the 
drill presses are set up for operations commonly 
assigned to special-purpose equipment—grinding, 

polishing, milling, and routing. 
Compact and simple, the drill 
presses have been easily in- 
stalled in required horizontal 
and angular positions without 
complex supports or any sacri- 
fice of stability. 


Fig. 1. (Above) The castings are ma- 
chined on a production line com- 
posed largely of drill presses. 


Fig. 2. (Left) At this work station 
along the line, drill presses operate 
in three directions at the same time. 
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Operations 


ROLLING is a popular and economical method 
for producing threads, knurls, serrations, and re- 
lated forms in metals that can be cold-worked. 
The resulting parts are strong, accurate, have ex- 
cellent surface finish, and can be held within 
narrow tolerances. As with any other process, 
however, problems of product quality and tool 
life do arise. Fortunately, in thread-rolling, most 
common production problems are comparatively 
simple to diagnose and correct. 

Die wear is normally of little consequence: 
parts will not change dimensionally during a run 
unless the dies fail. It is the setup operations that 
are all-important. Improper setup is almost in- 
variably the underlying cause of rolling problems 
so long as the work-blanks are of the proper size. 
Most effects of improper setup can be observed 
on the rolled work-piece. A well-advised proce- 
dure on repetitive jobs is to hold aside several 
parts from satisfactory runs. These can be used 
for visual and dimensional comparison with parts 
from new setups for subsequent runs. 

Several items should be watched for during 
visual inspection of rolled surfaces: rough threads 
having flakes or tiny slivers, poor thread form, 
threads not filled out evenly from end to end, 
scuffed crests, seams, and general thread finish. 
In addition, the threads must be checked for lead, 
pitch diameter, taper, roundness, drunkenness, 
and the relationship between the pitch and major 
diameters. Since standard inspection gages will 
indicate improper lead and pitch diameter, ta- 
pered threads, and an out-of-round condition, 
trouble-shooting can logically begin with these 
problems. 


Lead is Either Expanded or Contracted 


Lead error may be caused by improper die 
lead, incorrect setup, or inherent characteristics 
of the material being rolled. A contracted lead— 
the pitch is smaller than required—can usually be 
traced to a contracted lead on the dies. 


MACHINERY, March, 1959 





- Trouble-Shooting Thread-Rolling 


BUCKLEY SULLIVAN 
Consulting Production Engineer 
Cleveland, Ohio 


There are two exceptions to this. The most 
common is due to the rolling characteristics of 
the work-piece material. Metal that is 20 Rock- 
well C or harder will spring back when die pres- 
sure is released. For such cases it is necessary to 
use dies or rolls having expanded leads. Dies of 
this type are commercially available. 

The second and less frequent exception occurs 
when cylindrical-die machines for through-feed- 
ing are used. If the dies are set at an improper 
angle to the work axis the lead will be affected. 
Depending on whether the angle is too large or 
too small, the lead will be either expanded or 
contracted. 

In the case of an expanded lead on the work- 
piece, the first thing to check is the die. It some- 
times happens that, when hard material is oc- 
casionally run in the shop, expanded-lead dies 
may have been placed on the machine when they 
were not required. When thread-rolling attach- 
ments are used on bar machines or turret lathes, 
the first few threads may be extruding. A slight 
taper on the blank, so as to have less material at 
the first threads, will sometimes alleviate this 
condition. 


Pitch Diameter Not Within Tolerance 


Although a thread gage will reveal incorrect 
pitch diameters, it is also necessary to check the 
major diameter for a proper diagnosis. A condi- 
tion in which the pitch diameter is large and the 
major diameter small can be corrected by increas- 
ing the squeeze on thread-rolling machines and 
two-roll geared attachments, or by increasing the 
penetration of single-roll attachments. The thread 
form, too, should be checked: a full thread on the 
work-piece is indicative of a shallow thread form 
on the dies. 

When pitch diameter is oversized and the major 
diameter falls within limits, the most common 
cause is oversized blanks. Here again, a shallow 
die form may be at fault. However, if both pitch 
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and major diameters are too large, oversized 
blanks are the culprits in every instance. 

An undersized blank will produce a threaded 
member that is small in both pitch and major 
diameters. Undersized blanks also are frequently 
the cause of a small pitch diameter and an intoler- 
ance major diameter, although this same effect 
can be produced by an excessively deep thread 
form on the dies. There are two possible causes 
for a rolled thread with an undersized pitch di- 
ameter and an oversized major diameter—too 
much rolling pressure or unnecessarily deep die 
threads. 

The importance of checking the major diam- 
eter, even though the pitch diameter is found 
to be within limits, cannot be overstressed. An 
out-of-tolerance major diameter can be caused 
by either the blank or the dies, but whichever the 
case, should be investigated. Undersized major 
diameters indicate either undersized blanks or 
shallow die threads. Oversized major diameters 
indicate the opposite conditions—oversized blanks 
or deep die threads. 

An undersized major diameter with the thread 
crests not completely filled out may be a desirable 
condition (assuming the pitch diameter to be 
satisfactory ). If this quality thread form is ac- 
ceptable it should be used, as it will eliminate the 
possibility of die overloading and thus increase 
die life. Where there are liable to be variations 
in blank diameter, non-finished crests may prove 
a welcome safety measure in avoiding broken or 
chipped dies. For these reasons many firms make 
it a practice not to form complete crests on rolled 
threads, especially when the blanks are produced 
by machining. 


Tapered Threads 


When considering tapered threads, three types 
should be borne in mind: one-direction tapers, 
tapers that converge toward the center (large at 
the ends), and tapers that converge toward the 
ends (larger at the center). A blank with a one- 
direction taper will normally produce a combina- 
tion of straight pitch diameter, tapered major di- 
ameter, and incomplete threads on the small end 
of the taper. If both major and pitch diameters 
are tapered in the same direction, a tapered blank 
has been accompanied by dies improperly set to 
match the blank taper. 

When the major and pitch diameters are ta- 
pered in opposite directions, the threads on the 
end having the small major diameter normally 
will not be completely filled out. This is caused by 
the dies being set at a taper—they are too far apart 
at the end with the oversized pitch diameter and 
do not exert sufficient squeeze. A condition of 
opposite tapers involving single-roll attachments 
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can usually be traced to bending of the work un. 
der roll pressure. 

If the thread is filled out at the ends of the 
work-piece but not in the center, the first thing 
to check for is end-to-end variations in blank 
diameter. On cylindrical-die machines and on. 
thread-rolling attachments, this condition may 
also be caused by variations in die or roll diam- 
eter. On reciprocating type machines, it may be 
caused by a die face that is not perfectly flat. 

In the event the blank and the dies are found 
to be straight, it should be determined whether 
or not the center line of the dies and that of the 
blank coincide. If the work is being through-fed, 
the parts should follow each other closely through 
the dies to prevent the ends of the stock from 
being over-rolled. 


Rolled Work-Piece is Out-of-Round 


The reason for an out-of-round work-piece is 
more difficult to pinpoint and correct because 
there is a wide range of possible causes. An obvi- 
ous fault is an out-of-round blank. Another pos- 
sibility is that the work material is insufficiently 
ductile for cold-working. Parts that have been 
cold-headed may require annealing if they have 
undergone a considerable degree of work-hard- 
ening. 

When rolling attachments are being used, the 
feed may be set too high or the rolls may not be 
dwelling long enough at the end of the infeed 
movement. In addition, the center line of the 
rolls may not be set parallel to the center line of 
the work or, with two-roll geared units, the feed 
stroke may not be long enough to carry the rolls 
to the center line of the work. 

On cylindrical-die machines, out-of-roundness 
can be caused by crooked feeding, by having the 
rate of penetration too high, or by releasing the 
dies too soon. Probably the most common cause 
of this condition on reciprocating-die machines is 
using dies that are too short for the job. Two other 
frequent causes are excessive pressure at the 
finish end of the dies and a poor thread form on 
the relief section of the stationary die. 

Should the thread be full on one side of the 
work-piece and not on the other—as though the 
axis of the thread form and the axis of the blank 
were eccentric—it is possible that the blank re- 
ceived a crooked start into the dies. Poor match- 
ing of the dies when the machine was set up will 
produce the same result. 


What Causes Drunken Threads? 
Inspection gages will indicate drunken threads 


—threads that neither coincide with a true helix 
nor advance uniformly. Where a drunken thread 
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PITCH OR LEAD 


BLANK DIA. 

















Fig. 1. Indication of — 

drunken threads on a 

are threads that do not 

coincide with a true helix 
or advance uniformly. 


DRUNKENNESS 


exists, a root on one side of the part is not directly 
in line with a crest on the opposite side, Fig. 1. 

On thread-rolling machines and on geared two- 
roll attachments, drunken threads may be caused 
by dies or rolls that are not properly matched. 
With either single- or double-roll attachments the 
fault may be that the center lines of the rolls are 
not parallel to the axis of the work. The problem 
may also be the result of excessive feed pressure, 
forcing the work to bend during rolling. Finally, 
the fault may be traced to the accuracy of the 
rolls. 

Another cause of drunken threads on cylindri- 
cal-die machines is crooked feeding of the blank. 


On flat-die machines the fault may be traced to 
a tipped start of the blank, crooked relief on the 
dies, or slipping of the blank before it passes be- 
tween the dies. An improper helix angle on the 
dies is another, although less common, factor. 


Poor Surface Finish 


Non-dimensional defects such as surface finish, 
splits, and crests may be found by visual inspec- 
tion with or without magnification. Some causes 
of poor surface finish can be traced to the thread- 
rolling machines and attachments and some can 
be traced to the ductility of the material being 
worked. Some materials such as leaded naval 
brass, Duronze III, nickel-aluminum bronze, ex- 
truded nickel silver, manganese bronze, and 
hardened beryllium copper do not roll to a good 
finish. A few aluminum alloys also produce a poor 
finish: 5052-H38, 5056-H38, and 7075-T6. (All 
three of these alloys will roll satisfactorily in the 
annealed condition. ) 

Some materials will yield a mediocre finish 
when rolled. Among the ferrous types are AISI 
B1111 to AISI B1113 steels together with those 
steels which will not take severe metal displace- 
ment as would be caused by steep thread walls 
or wide root flats. Of the aluminum alloys, the 
following fit into this finish category: 2011-T3, 
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2014-T, 3003-H16 and H18, 5052-H34 and H36, 
6061-T6, and 7075-O. Steels that can be expected 
to produce a barely acceptable finish under these 
conditions are the leaded varieties of AISI C1117, 
C1141, C1213, and silicon-manganese alloys ( AISI 
9255 to 9262). 

Non-ferrous materials that may prove trouble- 
some-in addition to those mentioned previously 
—are 10 per cent phosphor bronze, leaded phos- 
phor bronze, and free-cutting phosphor bronze. 
Also included are leaded nickel silver, Inconel, 
and Hastelloy A, B, and C. 

Poor surface finish may result from filling of the 
rolls with dirt, scale, or flakes. Machined blanks 
should be thoroughly cleaned before rolling to 
avoid carrying foreign matter into the dies. If 
threads are being rolled on multiple-spindle auto- 
matic screw machines and the rolling station is 
beneath a cutting station, it is imperative that the 
work be flooded with lubricant to wash away any 
chips that might drop onto it. Frequently, a sheet- 
metal shield is the only positive way to prevent 
falling chips from being rolled into the work. 

Dies should be checked to make certain they 
are matched and that they are not chipped, bro- 
ken, or worn. On flat-die machines the work may 
be slipping at the start of the rolling operation. 
On the other hand, if cross-nicks have been added 
to prevent this slipping, they may have been cut 
too deep. 

Flakes or slivers that have been torn loose from 
the blank and deposited on the surface of the 
threads may be traced to any one of several fac- 
tors. Here again, the work material may be the 
cause. Metal that is seamy, laminated, or has cold 
shuts; or a rough finish on the blank will produce 
a rough, torn surface. The dies should also be 
checked for overfilling. 

Mismatched cylindrical dies, a tipped start of a 
blank, or a work-rest set too low will have this 
same effect. A few additional items should be 
checked on flat-die machines: too-deep cross- 
nicks, improper helix angle, initial slipping of the 
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work or, occasionally, using a machine and dies 
that are too large and clumsy for the job at hand. 
With attachments, the setup should be checked 
for tightness and the feed rate must not be so 
slow as to cause slippage between the rolls and 
the work at initial penetration. 


Thread Form is Unsatisfactory 


The most frequent cause of an unsatisfactory 
thread form on the work-piece is a correspond- 
ingly poor thread form on the dies. It may also be 
that the dies are mismatched or that the work- 
pieces are not being fed straight. Another cause 
might be that the flat-die machine being used is 
of a much larger capacity than required. 

Except for poor thread form on the rolls, a dif- 
ferent set of conditions can be suspected with 
attachments. Parallelism between the axes of the 
work and the rolls as well as matching of the 
rolls should be checked. Infeed pressure may be 
too great, causing the work to flex. Conversely, 
an insufficient feed rate will cause the metal to 
form too slowly. Too long a dwell period at the 
conclusion of the feed stroke will cause excessive 
rubbing between the work-piece and the rolls, 
leading to a distorted thread form. 


Scuffed Crests, Axial Seams, and 
Crest Seams 


Scuffed crests are not usually found on threads 
that have been rolled on a flat-die machine. How- 
ever, this condition may be due to several factors 
on both cylindrical-die machines and rolling at- 
tachments. Guide tubes, if used, may not be prop- 
erly aligned with the work axis when the dies 
have reached their full depth of penetration. Also, 
the work-support blade may be either too soft, 
too rough, or improperly located. Naturally, any 
foreign matter that has been allowed to accumu- 
late in the die threads will cause what appears to 
be scuffed thread crests on the work-piece. Im- 
proper lubrication is another possible cause. 
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Fig. 2. Formation of crest seams 
are characteristic of certain 
metals. Four stages of thread- 
forming during die penetration 
are shown in seam-forming ma- 
terial (View A) and non-seam- 
forming material (View B). 


In the case of an axial seam—a line running 
axially along one side of the work-piece—the 
blanks should be examined to ascertain whether 
previous operations have left a mark on the sur- 
face. A mark of this type may have been caused 
by a mismatch of cold-heading dies or by the 
retraction of a turning tool when the blank was 
machined. It may also have been caused during 
rolling on a flat-die machine by excessive pres- 
sure, especially at the finish end of the dies; in- 
sufficient relief on the stationary die; or dies that 
are not long enough for the job. 

Crest seams are usually peculiar to certain 
metals. When a crest seam is formed, the mate- 
rial, under pressure of the root-form section of 
the die, displaces only locally as shown in four 
successive steps at the left in Fig. 2. During pene- 
tration the metal peels back—the thread being 
formed by two ridges that increase in height and 
move closer together until the thread is com- 
pleted. In most cases the seam is shallow and can 
be considered a surface condition. 

Non-seam-forming materials are displaced in a 
different manner during rolling, as can be seen 
at the right in Fig. 2. As penetration is effected, 
the material humps up midway between the die 
threads. This hump grows at a rate that is as fast, 
or faster, than the die penetration, forming a solid 
crest as it contacts the respective portion of the 
die form. 

Penetration rate has an effect on seam forma- 
tion, apparently being the only thing about crest 
seams that can be adequately controlled. Flat-die 
machines have a normally higher penetration rate 
than do cylindrical-die machines and produce a 
lower incidence of crest seams. When the penetra- 
tion rates of cylindrical-die machines are stepped 
up to approach those of flat-die machines, seam 
incidence drops off. Principally, crest seams may 
be expected when working with the following 
materials: Types 403 to 446 stainless steels, slight 
to medium seam; and titanium, where seams re- 
sult from any biemishes or imperfections on the 
blank surfaces. 
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When External Threads Are Rolled 
on Hollow Work 


Problems arising when working with hollow 
blanks are usually unique. While most of the faults 
mentioned previously may also apply to hollow 
parts, there are a few more that will not be found 
in conventional blanks. Flat-die machines are not 
commonly used for rolling hollow parts as the 
required work-support arbor cannot be readily 
fitted to them. 

On cylindrical-die machines, an out-of-round 
condition may be the result of too rapid a pene- 
tration, too short a dwell period after the dies 
have closed, or too rapid an opening of the dies. 
In addition, the wall on the part may simply be 
too thin to withstand rolling pressures. If possible, 
the hole should be drilled after rolling. 

It may possibly happen that the hole in the 
work-piece is reduced in diameter after rolling. 
In this case, a supporting mandrel is called for. 
Should the rate of penetration be too rapid, a de- 


creased hole size will result. Thin walls on the 
part will have the same effect. 

Strange as it may seem, two causes of the hole 
closing in may also lead to an enlargement of the 
hole—thin walls and fast penetration. In addition, 
the mandrel may be too tight. If the blank diam- 
eter is oversized, a forging action will take place 
between the mandrel and the die with consequent 
lengthening of the work circumference and en- 
larging of the inside diameter. 

Tapered threads can be troublesome. The cause 
of this condition can be hard to track down and 
alleviate. Tapered threads on hollow work are 
usually caused by uneven wall thickness or un- 
even support. The arbor may not fit properly or 
give sufficient support where most needed. If the 
thread taper is always uniform, the dies can be 
designed to allow for this tendency. Feed, or 
penetration rate, may be too high. Wall thick- 
ness may be insufficient, in which case the bore 
should be finished after rolling. (This may be the 
only permanent cure for some part designs. ) 


Rotary Table Counters the Earths Rotation 


A platform not subject to the earth’s rotation 
is required for the calibrating and testing of navi- 
gational gyroscopes, such as those used in mis- 
siles and rockets. The Pratt & Whitney Co., Inc., 
West Hartford, Conn., has developed a special, 
tilting rotary table for this purpose. 

The earth rotates one revolution in twenty- 
three hours, fifty-six minutes, four and nine one- 
hundredths seconds—the sidereal day. To coun- 
teract this motion of the earth, the special rotary 
table is designed to revolve at an angle corre- 
lated to a selected star’s path and at a rate of 
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Tilting rotary table used for 
calibrating and testing navi- 
gationa! gyroscopes. Table is 
accurotely tilted and revolved 
to counteract earth’s rotation. 
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speed based on the sidereal day, but in the op- 
posite direction. 

Since it is necessary to establish very accurately 
the 5-degree intervals in the sidereal day and 
pass this information on to the computing equip- 
ment that calibrates the gyroscope, the table is 
equipped with a_ high-precision Electrolimit 
measuring system. A rim on the 24-inch table face- 
plate is equipped with lugs spaced 5 degrees 
apart. As the table rotates, a sensing head picks 
up the magnetic center of each lug and passes 
a signal to the computing equipment. 





Blanking, drawing, trimming, 
piercing, and restriking opera- 
tions on pump housings for 
automatic transmissions care 
performed by three presses 
without manually touching the 
part. Subsequent welding of 
the hub and close-tolerance 
machining are also substan- 
tially automatic. 


Automation Aids Production 


of Automatic Transmissions 


D. M. GABBERT, Master Mechanic 


Borg & Beck Division, Borg-Warner Corporation 
Chicago, Ill. 


STEEL PUMP HOUSINGS are among the major 
stampings used in automatic transmissions. Al- 
though many housings are produced in plants of 
automobile manufacturers, a large number are 
also made by the Borg & Beck Division of the 
Borg-Warner Corporation, Chicago, Ill. Some of 
these are precise duplicates of stampings that are 
or have been produced by car manufacturers. To 
compete at a price that is favorable to the pur- 
chaser and yet satisfy the exacting specifications, 
Borg & Beck is producing the stampings in well- 
automated setups. 

Although housings are similar, they vary in 
many details and different dies are used for pro- 
duction of the drawn shells. For example, there 
is no flange on one housing, but another housing 
has a flange on which heavy coining is required. 
Both parts, however, are made in the same press 
line and the same feeding and transfer equip- 
ment is used. The operations described in this 
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article are those employed in producing a Buick 
automatic transmission pump housing. 

All press operations on this housing are per- 
formed along the machine line shown in the head- 
ing illustration. The part is stamped from 3/16- 
by 20 3/4-inch SAE 1008-1010 steel obtained in 
9000-pound coils that are placed successively in 
the Littell cradle and uncoiler-straightening rolls. 
These are arranged to feed the stock automati- 
cally to a second set of Littell rolls at one side of 
the first press in the line, which is at right angles 
to the uncoiling line. Before entering the die, the 
stock passes rolls that apply drawing compound. 

A 600-ton Verson press having a 24-inch stroke 
is the first unit in the line. In this press, a circular 
blank is cut when the ram reaches a point 6 inches 
above the end of its working stroke. The blank 
is then drawn to a depth of 5 7/8 inches in the 
remainder of the stroke. Scrap is cut up, fed onto 
a conveyor, and deposited in a tote box. 
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The drawn stamping is removed from the die 
by an air-operated stripper and is gripped in the 
pick-up jaws of the first Hamilton automated 
transfer unit, as shown in Fig. 1. These jaws, 
which are mounted on a carriage, lift the stamp- 
ing, move it horizontally out of the die, lower 
and release it onto shuttle bars, and then return 
horizontally to pick up the next stamping. 

On being removed from the die, the stamping 
trips a switch which permits the press to make 
the next working stroke. This safety measure pre- 
vents the die from closing until the prior piece 
and jaws are clear of the die. The stampings are 
advanced a fixed distance at each cycle of the 
transfer shuttle. At the final station, carriage jaws 
pick up the piece and load it into the die of the 
next press for trimming and piercing. 

Length of the first automated transfer unit is 
38 feet. This is longer than necessary for current 
production but allows space for additional equip- 
ment to perform intermediate operations should 
any be required for specification changes or for 
production of another part. In loading the second 
press, the stamping is first advanced to a position 
above the die and then lowered into the die and 
released. The transfer jaws retract clear of the die 
before picking up the next housing. 

Precise location of the work-piece in the trim 


die, Fig. 2, is assured by three pins with tapered 
ends. This die is in a 200-ton Verson press, also 
having a 24-inch stroke. Besides trimming the 
flange to its final contour, the die pierces a cen- 
tral hole in the domed top. As the die opens, 


Fig. 1. While drawn 
piece is removed from 
press by carriage jaws 
of the first transfer unit, 
previous piece is ele- 
vated and rested on 
shuttle bars for advance 
to the next press. Stock 
is fed between rolls 
(left) that apply draw- 
ing compound. 
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grippers on the unloading carriage of a second 
Hamilton transfer unit lift the piece and transfer 
it to shuttle bars for advance to the third press. 
An air-operated device moves the metal cut away 
in the trim die onto a conveyor that discharges 
into a tote box, clearing the die for the next press 
stroke. 

A die in a 1500-ton Verson press, the third and 
largest unit in the line, is used to restrike the 
stamping for precise sizing, to coin the flange, 
and to form two steps surrounding the central 
hole to correct height. The ram of the press has 
a hydraulic device that protects the press against 
breakage in case of excessive overload. This de- 
vice is set at 1700 tons, which is close to the ac- 
tual maximum load applied. As the periphery of 
the flange is confined, the restrike blow forces 
metal inward, producing a smaller radius where 
the housing wall joins the flange. 

Loading and unloading of the restrike die are 
accomplished by automatic transfer units similar 
to those used for the second die. A final Hamilton 
transfer unit advances the housing to the end of 
the press line. Thus, the stamping is produced in 
a line of three presses without being touched by 
hand. All of these presses are operated at twelve 
strokes per minute. 

If machine tools are operating in step with the 
press line, the stampings are fed directly through 
a washer and onto a conveyor supplying these 
machines. Otherwise, washing is delayed, the 
parts being shunted out of the line and stacked 
by hand on pallets. Drawing compound remain- 











Fig. 2. Pump housing as 
it appears after being 
lifted from the second 
die which trims the 
flange and pierces the 
large central hole. Three 
pins around circumfer- 
ence of die have tapered 
ends to help locate each 
piece during automatic 
loading. 


ing on the stampings helps to prevent them from 
rusting while in temporary storage. 

In producing the stampings, dimensions must 
be held closer than those commonly specified for 
drawn parts because of several subsequent inter- 
nal and external machining operations. If the 


stampings are not to specified size, they will not 
“clean up” properly in machining. 

After the final stamping operation, a rough- 
machined, flanged hub of SAE 1062 steel is arc- 
welded into the large hole already pierced in the 
center of the housing. Both parts are washed and 
dried before welding. 

Although the hub has a rather high carbon 
content, excellent welds are produced without 
any preheating. Welds must be leakproof, but 
since almost no leaks have been found in early 
production, leak testing is delayed until subse- 
quent machining has been completed. 

Welding is done on a Progressive machine 
equipped with an indexing table. Hand loading of 
the machine takes place at the front station. After 
the housing has been set, flange down, in a sim- 
ple fixture, the hub is inserted by the operator. 
The flange is made a free fit in the hole to help 
the escape of gas produced in welding. 

When the two parts are in place and have been 
indexed to welding position, Fig. 3, the Lincoln- 
weld head at this station is lowered and granu 
lar flux is allowed to flow and submerge the weld. 
Rotation of the work-piece starts the instant that 
the 1/8-inch wire electrode is fed down to con- 
tact the work. To help keep the head at the 
proper level, rollers held in yokes press down 
against the dome of the stamping as it rotates. 

Only eighteen seconds are required to load the 
two parts, weld them, unload the weldment by 
hand, and dump the flux into a hopper below the 
table. Unfused flux is re-used. During the welding 


Fig. 3. Indexing machine with welding head for 

automatically making a submerged arc weld that 

joins the flange of the steel hub to the top of the 
housing. Neither part is preheated. 
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operation, an 800-ampere, constant-voltage rec- 
tifier provides a 27-volt potential that produces 
a flow of 300 amperes to the arc. Except for load- 
ing and unloading, the welding is automatic. 
Following this operation, the weldments are 
hung on an overhead chain conveyor and ad- 
vanced to one of two Bullard eight-spindle verti- 


cal chucking machines for facing, boring, and 
counterboring of the hub. In addition, a portion of! 
the internal surface adjacent to the flange of the 
stamping is bored, and both sides of the flange 


are faced. At the final station of the vertical 


Fig. 5. Here, boring and fac- 
ing are performed in an auto- 
matic lathe on a blade as- 
sembly that has been welded 
to the interior of the housing. 
In addition, emery-coated 
tape is held against the flange 
to remove burrs left in a prior 
drilling operation. 
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Fig. 4. In this four-sta- 
tion indexing machine, 
the thrust face of the 
hub is hardened, the 
work being heated by 
induction and quenched 
by a coolant. The thrust 
face is rough- and fin- 
ish-ground in the fol- 
lowing two stations. 


chucking machines, a geared head drills sixteen 
flange holes simultaneously. 

After drilling, the housings are transferred to 
a four-station Hoern & Dilts indexing machine, 
Fig. 4, where they are hand loaded, one at a time, 
into a pot chuck at the front station. Then, the 
work-piece is indexed to the next station where a 
50-kva Tocco induction heater raises the internal 
thrust face of the hub to quench temperature. A 
mixture of Cimcool and water is then applied. 
Quenching produces a minimum hardness of 60 
Rockwell C. The coolant is filtered and re-used. 








A wheel on a vertical spindle is lowered to 
rough-grind the hardened face at the third sta- 
tion and finish-grinding is accomplished by a sec- 
ond wheel at the fourth station. On return to the 
first station, the completed piece is unloaded by 
hand and a new piece is loaded. All other opera- 
tions on this machine are automatic. Cycle time 
per piece is about twenty-five seconds, with 700 
pieces processed per eight-hour shift. 

Each housing is leak-tested at this stage of 
production, but as the welding quality is high, 
rejections seldom exceed four per day. After 
washing, an impeller-blade assembly is spot- 
welded inside the housing at eight points and 
hand Heliarc welds are made around a large- 
diameter shoulder. Then, the work-piece is 
chucked in a Sundstrand automatic lathe, Fig. 5, 
where the blade assembly is precision bored and 
faced. 

An unusual feature of this setup is the applica- 
tion of a coil of emery paper strip mounted in 
back of the tool-holder. This strip passes over a 
rig and deburrs the holes drilled in the flange. 
A hand lever is moved occasionally to advance 
the abrasive strip as the emery wears off. 

The gear-mounting surface and a portion of 
the hub are then turned on a Gisholt automatic 
production lathe. The work-piece is further proc- 
essed in another four-station Hoern & Dilts in- 


dexing machine which operates on a twenty- 
seven-second cycle. In the station seen at the left 
in Fig. 6, the hub is semifinish-turned and faced. 
A milling cutter produces tangs on the end of the 


hub at the fourth station. Following this opera- 
tion, the parts are loaded at the first station of a 
third Hoern & Dilts four-station indexing ma- 
chine. Progressive induction hardening of the 
outer periphery of the hub to a minimum of 60 
Rockwell C is accomplished at the second station. 
Heat is applied by the 50-kva Tocco generator 
used for the previous hardening, the unit being 
employed alternately for the heating operations. 

The periphery of the hub is rough-ground at 
the third station and finish-ground at the fourth 
station, holding a total tolerance of 0.0006 inch. 
Size is controlled automatically by a Pratt & 
Whitney air limit gage. This gage is arranged to 
stop the wheel when the hub diameter is the 
specified size. Grinding results in a 15-micro-inch 
finish. 

In this operation, a fine-grain cupped wheel is 
set at a 45-degree angle to bring the face vertical 
to the surface being ground. A diamond dresses 
the wheel before each cut. As in the other induc- 
tion-hardening setup, a water solution of Cimcool 
is used both as the quenching medium and as the 
grinding coolant. This mixture is filtered before 
recirculating. Its temperature is controlled. 

In a subsequent operation on a Monarch lathe, 
the outer face of the hub flange is finished by a 
titanium-carbide tool cutting at 1000 fpm (feet 
per minute ). A ceramic tool finishes the edge of 
the weld. Both tools are of the throw-away type. 
The titanium carbide makes thirty-five to fifty 
cuts per point, and the ceramic tool, about 150 
cuts. A 30-micro-inch finish is obtained by both. 


Fig. 6. At the left, the hub is 

semifinish-turned and faced 

in a second indexing ma- 

chine. In the final station 

(right), tangs are milled on 
the end of the hub. 
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Jetliner Parts 
Held by 
Vacuum 
for Machining 


H. B. PAWASARAT 


Machine Tool Supervisor 
and 


M. B. NEWBERGER 


Senior Tool Design Engineer 
Douglas Aircraft Co., Inc. 
Long Beach, Calif. 


THE USE of vacuum techniques to clamp parts 
for machining has been enlarged in scope at the 
Long Beach, Calif., division of Douglas Aircraft 
as a result of that company’s DC-8 Jetliner pro- 
gram. For holding thin work-pieces, either flat 
or contoured, vacuum clamping has generally 
proved superior to purely mechanical means. 

Before a fixture can be designed for vacuum 
clamping, a number of factors must be considered. 
To begin with, the part must have a large, smooth 
surface to which the vacuum can be applied and 
held while the cut is being made. A large part 
is more likely to reflect a cost saving than a small 
one—particularly a part that would ordinarily 
require more than ten or twelve simple mechani- 
cal clamps. Vacuum clamping can also be justi- 
fied, even though the fixturing is more expensive, 
if the rigidity of the part is increased to the extent 
that a better finish results, if loading and unload- 
ing can be speeded, or if the fixture itself can be 
made lighter. 

Vacuum clamping was long and thoroughly 
tested at Douglas before it was ever used in pro- 
duction tooling. From the backlog of experience 
built up, some interesting facts emerged. Rather 
surprising clamping power was uncovered. No 
vibration was encountered during machining, and 
the work surface remained free of chatter marks. 
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sits. 


Warpage in the sections of the work-pieces was at 
a minimum. 

Early applications included considerable auxil- 
iary mechanical clamping devices. Increased con- 
fidence in vacuum techniques, however, has now 
reduced the number of mechanical clamps to four 
or less per fixture. Such clamps serve primarily to 
hold the work while the vacuum is being applied, 
and as a safety factor in case of vacuum failure. 
At times, additional clamps are required to pull 
slightly warped or misformed parts onto the 
fixture surface to assist the vacuum to form. 

Where the back of the work is flat, rolled alu- 
minum plate is used for the vacuum surface of 
the fixture. This material is also used where the 
backing is contoured mildly, in which case the 
vacuum surface is machined to a corresponding 
shape. 

The heading illustration shows one of these 
fixtures (at the eye level of the operator) set up 
on a Cincinnati horizontal Hydro-Tel milling and 
die-sinking machine. A hydraulic tracing unit 
directed from the template above the fixture 
permits three-dimensional milling. 

The vacuum is sealed by a rubber extrusion of 
designated hardness, having the cross-section of 
a comma, which is cemented into grooves milled 
in the surface. In the illustration, the grooves ap- 
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Fig. 1. Section A-A shows the comma-shaped strip in the small groove in the 
center of the large groove. A round-shaped rubber strip in a single groove (as 
in area B shown separately) is an alternate seal construction. 


pear as dark lines, each of which is a continuous 
outline of some portion of the surface area. A 
drawing of a corner of one of the outlines appears 
in Fig. 1. As can be seen in section A-A, the rubber 
is contained in a second smaller groove within a 
larger one. 

Each of the outlined areas also has an air- 
collector groove (the lighter lines seen on the 
fixture in the heading illustration) which are 
connected by tubes to the evacuation equipment. 
In Fig. 2, the work-piece, called a doubler, is 
clamped to the fixture, and is in the process ot 
being profiled. 

Vacuum clamping is also employed on the Cin- 
cinnati gantry type milling machine shown in 
Fig. 3. Here a 3- by 15-foot splice plate under- 
goes a scalloping operation. To make it easier to 
handle, the vacuum fixture was constructed in 
three sections. 

Where there is a compound contour in the back 
of the work, machining the aluminum plate to 
conform to it becomes time-consuming and costly, 
so a plastic-surfaced fixture is used. First, a dupli- 
cate of the back of the work is made out of 
plaster. Pieces of wood molding, corresponding to 


Fig. 2. The doubler is in place against vacuum fixture. 
Mechanical clamps make loading and unloading easy 
and serve as safety devices in case of vacuum failure. 
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Fig. 3. Because of the length 
of the splice plate, the fixture 
plate is made in three sec- 
tions. Hoses seen on right side 
of the plate are vacuum lines. 


the seal grooves in reverse, are then attached to 
the plaster. Next, the fixture’s vacuum surface is 
produced by laminating glass cloth and epoxy 
resin on the plaster duplicate. After curing, the 
layup is rigged into the structure of the fixture. 

In addition to the rubber seals and air-collector 
grooves, both types of fixtures are equipped with 
at least two standard air fittings. One fitting is for 
attachment to the vacuum line. The other, at the 


opposite end of the fixture, is for a vacuum gage 
on the machine tool. A low reading on the gage 
alerts the operator for needed corrective action 
somewhere around the seal. 

Vacuum pumps of 12 1/2 psi capacity are 
conveniently located throughout the production 
machine shop. Some areas have permanent instal- 
lations, while in other areas, where fewer vacuum 
fixtures are used, a portable pump is used. 


Do's and Dont About Tumbling Media 


Tumbling, or barrel finishing, is a surface con- 
ditioning operation in which work-pieces, abra- 
sive media, and various compounds are placed in 
a receptacle and rotated. The operation can serve 
a variety of purposes: rounding of corners, descal- 
ing, deburring, improving surface finish for pol- 
ishing, and reducing grinding stresses. Large as 
well as small work-pieces can be tumbled eco- 
nomically on a mass-production basis. 

The Electro Minerals Division of the Car- 
borundum Co., Niagara Falls, N. Y., suggests 
these “Do's and Don't’s” about abrasive media: 
DO 

1. Use large media for rapid burr removal. 
provided finish is not important. 

2. Use small size and well-worn media where 
a high finish is important and rapid cutdown is 
not a requirement. Also, use small media on frag- 
ile parts. 

3. Use a size which will not lodge in holes or 
recesses. 

4. If slots and holes dictate the use of two sizes 
of media, use approximately 25 per cent of the 
larger and 75 per cent of the smaller media. 
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5. Choose a can be 


size, or sizes, which 
screened or separated from the parts. 

6. Use three to five parts of media to each 
work-piece by volume for general ferrous work. 
By increasing ratio of media, finish will be finer, 
all other factors being constant. 

7. Where the ratio of media to parts is 5:1 for 
steel, use 7:1 for magnesium or aluminum, all 
other conditions being the same. 

8. Have total load (media and parts) 60 to 75 
per cent of barrel capacity. 

DON’T 

1. Don't use large media for fragile parts, as 
parts may be bent or damaged. 

2. Don't use media with sharp edges if a low 
micro-inch finish is desired. 

3. Don't fail to neutralize medium after it has 
been used and before it is placed in storage bin. 
Otherwise, the residual contamination may cause 
undesirable results when used again. 

4. Don't fail to screen media after using so that 
worn pieces reach their respective bins. 

5. If nicking or scratching is a problem, don't 
include a high volume of parts. 





High-Temperature Grinding 
of Carbide Tools 


Experiments in heating carbide cutting tools to temperatures 
between 1380 and 1560 degrees F. during rough sharpen- 
ing indicate that crazing can be minimized and grinding 
costs reduced. Also, tools ground in this manner can be 
operated at higher cutting speeds and are more efficient. 


E. ZMIHORSKI, Warsaw, Poland 


IN GRINDING sintered-carbide cutting tools or 
tips with silicon-carbide, aluminum-oxide, or 
diamond wheels, there is always the problem of 
possible crazing of the carbide surtaces. Also, 
sharpening of such tools can be costly because of 
the rapid rate at which the grinding wheels are 
worn. In an attempt to alleviate these problems, 
experiments have recently been carried out with 
two new techniques—one for rough-grinding with 
high metal-removal rates, and the other for fin- 
ish-grinding carbides. 

The first method involves raising the tempera- 
ture of the part to be ground to within 1380 to 
1560 degrees F., and maintaining it at this tem- 
perature during grinding. It has been found that 
at this temperature the sintered carbides are con- 
siderably less brittle, and, consequently, less 
prone to crazing. Moreover, the hardness of the 
material is reduced to a point at which satisfac- 
tory results can be obtained by the use of alu- 
minum-oxide wheels, in contrast to more ex- 
pensive types. In addition, important reductions 
in the time required to complete the grinding op- 
erations have been obtained, as compared with 
those for conventional methods. 

Metal-cutting experiments performed for an 
average of four hours’ cutting time indicated that 
a lathe tool ground by conventional methods 
could be operated at a cutting speed of approxi- 
mately 470 sfpm (surface feet per minute ), while 
a similar tool ground by the new technique could 
be used at 555 sfpm. Other investigations have 
shown that with high-temperature grinding, the 
efficiency of cutting tools can be increased by as 
much as 280 per cent. 

High-temperature grinding has been found to 
offer the greatest advantages when reclaiming 
tools which have suffered severe wear on the 
edges, with associated cracks and fractures, from 
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which large amounts of material must be re- 
moved. The cost of regrinding such tools by con- 
ventionai methods may be so great as to be pro- 
hibitive, owing to the time required to remove 
the damaged portions and the high rate of wear 
ot the wheels. In one instance, a heavy-duty, car- 
hide-tipped lathe tool having a 0.197-inch-long 
iracture in the carbide tip was rough-ground by 
the high-temperature method in thirty seconds 
using a standard aluminum-oxide wheel of 26 
grain size. This was very much less than the esti- 
mated time for reclaiming a similarly damaged 
tool by the normal low-temperature method. De- 
pending on the grade of the carbide, tests have 
shown that metal-removal rates for rough-grind- 
ing may vary between 0.183 and 0.366 cubic 
inches per minute. 

In theory, if the temperature of a tool is raised 
io between 1380 and 1560 degrees F., the adhe- 
sion between a brazed tip and the shank is likely 
to be destroyed. However, in practice, trouble has 
not been experienced in this connection. When 
grinding a tool to which the tip has been at- 
tached by low melting-point brazing alloy, how- 
ever, it is considered advisable to clamp the tool 
in the manner indicated in Fig. 1. This two-point 
clamp secures both the shank and the tip. The 
recommended ratio for the distances of the con- 
tact points on either side of the clamping screw 
is 15 to 1. 

For certain types of carbide tools, including 
those of profiled form, the time required for 
grinding may be comparatively long. In such 
cases, it may be necessary to make some provision 
for maintaining the tool at the required tempera- 
ture and for avoiding oxidation. For such pur- 
poses, a jet of burning coal gas (without air) can 
be arranged to play on the surface of the tool, 
to keep it at the required temperature and pro- 
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vide protection against oxidation. For most nor- 
mal tipped lathe tools, however, such supple- 
mentary heating is unnecessary, since, owing to 
the short time required for grinding, the abrasive 
friction is sufficient to maintain the preheat tem- 
perature. 

The most effective method of preheating the 
tool prior to grinding is by induction, and equip- 
ment for this purpose can be provided on the 
grinding machine. Alternatively, the tool may 
be raised to the required temperature in a fur- 
nace located adjacent to the grinding machine. 
Also, insulated vise jaws incorporating a resist- 
ance-heating arrangement can be employed, as 
shown in Fig. 2. Advantage may also be taken of 
the heat applied to the tool when the tip is 
brazed in position. 

A diagrammatic view of a special machine 
for the high-temperature grinding of sintered car- 
bide is shown in Fig. 3. Tool A is held in a swiv- 
eling, tilting vise mounted on a table, which is 
provided with T-slots in the working surface and 
arranged for movement in both longitudinal and 
transverse directions. Horizontal grinding is done 
with the aluminum-oxide wheel at B, which is 
carried on a head that can be adjusted vertically 
by means of handwheel C. Grinding in the verti- 
cal plane is done with wheel D, which is also 
mounted on a head which can be adjusted ver- 
tically on a column by means of handwheel EF. 

Handwheels F and G control the transverse 
and longitudinal movements of the machine ta- 
ble, respectively. Because of the high rates of 








VEEL A 


Fig. 1. When grinding a brazed, carbide- 
tipped tool by the high-temperature tech- 
nique, a clamp of the type shown may be 
employed to hold the shank and tip securely. 
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metal removal which can be obtained in high- 
temperature grinding, the horsepower of the elec- 
tric motors used for driving the grinding wheels 
should be at least twice that required for con- 
ventional tool grinding. 


Finish-Grinding Technique 


High-temperature grinding is intended mainly 
for roughing operations, or where large amounts 
of stock must be removed to reclaim badly dam- 
aged tips. For finish-grinding, an electrolytic 
process has been developed which involves the 
use of special silicon-carbide or aluminum-oxide 
grinding wheels with a metal bond. To manu- 
facture these wheels, the abrasive grains are sin- 
tered with iron powder, the ratio of the two ma- 
terials varying between 1 to 1 and 1 to 3 by 
weight. A direct-current electric circuit is set up 
between the work-piece (anode) and the grind- 
ing wheel (cathode) by a continuous flow of 
sodium-silicate solution weighing approximately 
0.048 pounds per cubic inch. This solution car- 
ries a current of the order of 24 volts and an am- 
perage of approximately 40 per 0.155 square inch 
of electrode area. The speed of the wheel varies 
between 2750 and 3500 fpm (feet per minute), 
and the pressure per unit area on the wheel dur- 
ing grinding is of the order of 290 to 360 pounds 
per cubic inch. 

In operation, the electric current serves to heat 
the particles of metal to be removed and facili- 
tates the work of the grinding wheel. Tests car- 














Fig. 2. Resistance-heating setup and pair 
of insulated vise jaws for raising the tool to 
required temperature. Heating equipment 
should preferably be built into machine. 








ried out with this method have produced ground 
surfaces with a surface roughness of 6 micro- 
inches at metal-removal rates up to 0.0025 cubic 
inch per minute. Parts ground in this manner 
show no signs of crazing, suggesting that this 
technique may be of considerable value for 
grinding such components as hardened gear 
teeth, ball-bearing races, and high-speed spin- 
dles, for example. The longer life obtainable from 
the metal-bonded wheel and the reduced cost 
as compared with diamond wheels suggest that 
it may be economical to use the process for high- 


Fig. 3. Diagrammatic plan view 
of a special machine for grind- 
ing carbide-tipped tools by the 
high-temperature _ technique. 
The two wheels, (B) and (D), 
are used to grind in the hori- 
zontal and vertical planes, re- 
spectively. 


quantity production work. However, it must be 
borne in mind that special grinding machines will 
have to be designed to enable the technique to 
be fully exploited. 

It may also be noted that the metal-bonded 
wheels have sufficient strength to permit opera- 
tion at very high peripheral speeds, ranging from 
12,000 to 29,500 fpm. With such speeds, it is be- 
lieved that surface finishes of exceptional quality 
may be obtained, but it will be necessary to pro- 
vide machines with suitable spindles and bear- 
ings before investigations can be carried out. 


Metal-Powder Particles 0.000001 Inch in Diameter 


A new method for producing ultra-fine metal 
powders with particles only one-millionth of an 
inch in diameter—a thousand times smaller than 
any previously obtainable—promises to open new 
vistas in catalytic chemical processing, powder 
metallurgy, and other industries. The develop- 
ment was revealed by Frederick H. Greene, Jr., 
vice-president of the National Research Corpo- 
ration, Cambridge, Mass. The powders are, in 
effect, completely new materials with remarkably 
different properties from the base metals of which 
they are made. Particles are so much smaller 
than wave lengths of visible light that thev all 
appear black to the human eye—so small, in fact, 
that the powerful forces existing between indi- 
vidual molecules can be used to great advantage. 

First of the metals to receive NRC’s considera- 
tion for production scale-up has been aluminum. 
Iron and nickel powders also have been made 
in the same size range and are expected to offer 
a large number of new magnetic and electro- 
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magnetic applications. Copper, silver, gold, co- 
balt, manganese, lead, zinc, the alkaline earths, 
and a number of other substances appear to be 
likely candidates. 

The significance of the powders lies in their 
potential ability to enter into or catalyze chemi- 
cal reactions which the same metals in a coarser 
state will not do at all, or will do only with the 
application of large amounts of externally sup- 
plied energy in the form of high temperature 
or pressure, or both. Certain finely divided chem- 
ical compounds of metals may also be possible 
for the first time. 

In the field of powder metallurgy, these ultra- 
fine powders may open up short cuts to new, 
exact-composition alloys having physical prop- 
erties superior to the best now known. Simple 
mixing of desired proportions of various metal 
powders, compacting into the component part 
required, and then sintering at high temperature 
may be all that is involved. 
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Getting Rid of 1000 Tons of 
Chips a Month 


CHIP DISPOSAL is handled in a highly efficient 
manner at the Timken Roller Bearing Co.’s new 
plant in Bucyrus, Ohio. This plant turns out auto- 
motive sizes of roller bearings in large volume. It 
is considered one of the most modern installa- 
tions of its kind in the country. 

Manufacture of the bearing cup and cone is 
done in a straight line: At one end of the plant, 
seamless tubing enters; at the other end, the pack- 
aged product leaves. All handling of the annual 
production of 33,000,000 cups and 27,000,000 
cones is mechanical. Except for inspection pur- 
poses, no pieces are touched by an employe dur- 
ing the entire operation. 

One of the problems solved in the development 
of the production lines was the disposal of chips 
in the “green” machining department. Batteries 
of automatic bar machines, varying in size from 
1 1/2 to 4 5/8 inches, remove a large amount of 
metal in a short time. In roughing out the cones, 


for example, one machine with all-carbide tooling 


Fig. 1. Chips and coolant from sluiceway in cone 
machining department flow into collecting pit. Screen 
protects foot valves in pit bottom from clogging. 
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completes eleven different cuts at 500 sfpm (sur- 
face feet per minute). 

Metal chips and scrap at full production weigh 
an estimated 1000 tons a month. Without a chip- 
disposal system as fully automatic as the machine 
tools themselves, they could not be run at peak 
levels, and the economies inherent in their use 
could not be realized. Anticipating the problem, 
Timken engineers designed two centralized chip- 
disposal systems that virtually eliminate the need 
for any manual handling. One system serves the 
cup line, and the other, the cone line. 

Machines are arranged along sluiceways. At 
intervals, an attendant opens a gate located be- 
neath the bed of each machine, letting the chips 
fall through. The gate prevents any machined 
pieces from being dropped into the sluiceway. 
Coolant is channeled through the same trough, 
carrying the chips into a collecting pit. The cool- 
ant passes through a screen near the bottom of the 
pit, from where it is recirculated. 


Fig. 2. On this 67-foot long shaking conveyor, chips 
traverse entire width of department. In background is 
screw conveyor bringing chips from collecting pit. 
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The accompanying illustrations show the 
method of chip disposal in the cone machining 
department. In Fig. 1, a close-up view of the col- 


lecting pit, the coolant can be seen flowing from 
the sluiceway onto the screen. The chips, remain- 
ing on the screen, are raised by a screw conveyor, 
the lower end of which appears on the right in 


Fig. 3. Third element of conveying system is this 
screw, up which chips travel from shaking con- 
veyor to dump-truck station. 


the illustration. Emerging from the top of the 
screw conveyor, the chips drop onto the shaking 
(oscillating) conveyor seen in Fig. 2. The latter 
is inclined slightly, so that the chips move uphill. 
In this way, coolant still clinging to the chips 
tends to flow back. The conveyor is controlled 
automatically so that it is in motion only when 
there are chips to remove. 

When the chips traverse the shaking conveyor, 
they drop onto a second screw conveyor, Fig. 3, 
which elevates them to a dump-truck station, 
Fig. 4, outside the building. Trucks return the 
scrap to the Timken steel mill in Canton, Ohio. 


a Oo 2 


How It Got Its Name 


Around 1520, in Saxony, a blue pigment was 
produced from complex arsenical silver-cobalt- 
nickel-bismuth ores. On smelting, these ores gave 
a speiss, metallic in appearance but brittle and of 
no practical use. The miners of that time, unable 
to refine this material, saw therein the workings 
of “Kobold,” the German word for goblin. Hence 
the name of one of the metals included in this 
speiss. Metallic cobalt was first used in 1910 as 
an alloy in high-speed steels. Since then, cobalt 
has become indispensable in many alloys. 


Fig. 4. Entering body of 
dump trucks, chips are 
hauled away to feed 
Timken’s electric melt- 
ing furnaces at Canton. 
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MATERIALS 


The properties and 
materials used in the 


Oversized Flat-Ground, Oil-Hardening 
Tool Steel Available 


A flat-ground, oil-hardening tool steel ground 
0.014 to 0.016 inch oversize on the thickness 
dimension has been announced by Latrobe Steel 
Co., Latrobe, Pa. This steel, designated “Badg- 
er,’ is an 01 type tool steel with a tungsten and 
chromium content that gives it improved wear 
resistance. 

The extra thickness allows finishing to nominal 
dimensions after heat-treatment. Use of this steel 
is recommended where improved wear resist- 
ance over straight manganese type steels is re- 
quired. It is also used for blanking dies, punches, 
cold-forming dies, gages, jigs, fixtures, templates, 
and machine parts. 


Solvent-Proof Synthetic Chamois 
for Industrial Cleaning 


An industrial cleaning tool called “Chamie-Tex” 
which can be used wherever natural chamois is 
desirable for all wiping and cleaning jobs has 
been made available by Milwaukee Dustless 
Brush Co., 530 N. 22nd St., Milwaukee 3, Wis. 
[t is made chiefly of oil and solvent-proof nitrile 
rubber and can be used in gasoline, kerosene, 
and other harsh industrial solvents. It is ideal for 
cleaning machine parts. When used for cleaning 
greasy machinery, a simple rinsing in a solvent, 
after use, removes all grime from the cloth. It 
can be washed in any soap or detergent, always 
remaining soft, wet, or dry. It will not crack or 
tear. 


One-Part Epoxy Compound for Bonding 


A one-part, 100 per cent epoxy adhesive that 
cures at moderate temperatures and requires no 
mixing or metering has been announced by Iso- 
chem Resins Corporation, 221 Oak St., Provi- 
dence 9, R. I. This adhesive, called “Isobond 
331,” has been designed for high-speed produc- 
tion use to bond metals, glass, ceramics, and most 
plastics. When bonded to aluminum, it has a 
shear strength of 3000 psi. The material is stable 


MACHINERY, March, 1959 


new applications of 
mechanical industries 


at room temperature and can be fully cured in 
two and one-half hours at 250 degrees F. or in 
fifteen minutes at 330 degrees F. It is resistant to 
most acids, alkalies, and solvents, and can be used 
safely at operating temperatures of from —70 to 
175 degrees C. Since the adhesive is moderately 
resilient, materials with a wide range of expansion 
coefficients can be bonded without causing ther- 
mal stresses. 


Boron Carbide Compound for 
Lapping and Polishing 


A preparation for lapping carbide dies and 
tools and polishing plastic molds has been an- 
nounced by the Titan Tool Supply Co, Inc., Box 
3, 1419 Hertel Ave., Buffalo 16, N. Y. The prod- 
uct, known as “Tetrabor Paste,” is a ready-to-use 
compound of special oils and boron carbide that 
closely resembles diamond in hardness and spe- 
cific weight. It is available in 100-gram tubes in 
a range of from 100 to 1200 grit. 


Hard, High-Strength Stainless Steel 
for Use at Elevated Temperatures 


A strong, hard, erosion-, oxidation-, and cor- 
rosion-resistant material for service at tempera- 
tures of 900 to 1600 degrees F. has been an- 
nounced by Armco Steel Corporation, 1939 
Armco Ave., Middletown, Ohio. The material, 
called “Armco 22-4-9,” is available as forging bil- 
lets and rounds from 3/8 to 3 inches, inclusive. It 
has the following nominal percentage composi- 
tion: carbon, 0.52; manganese, 8.5; phosphorus, 
0.045 max.; sulphur, 0.12 max.; silicon, 1.00 max.; 
chromium, 21.5; nickel, 4.0; nitrogen, 0.40; and 
iron, the balance. 

At room temperature this material exhibits a 
controlled hardness between 300 and 550 Brinell 
depending on the method of processing. It is 
non-magnetic. Typical properties after heat- 
treatment and aging are as follows: ultimate ten- 
sile strength, 160,000 psi; yield strength (0.2 per 
cent offset), 108,000 psi; elongation in two 
inches, 8.0 per cent; Brinell hardness, 343. The 
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minimum hardness in which this material can 
be supplied ranges from 30 to 35 Rockwell C. 

It is recommended that machining be done 
either in the hot-rolled condition or after heat- 
treating to 2150 degrees F. for 1 hour, then water 
quenching and heat-treating to 1400 degrees F. 
for 14 hours, and air cooling. Machining is best 
done with carbide-tipped tools. Cutting is most 
successfully accomplished with lubricated abra- 
sive discs or by hot-shearing. This material should 
not be cut with an abrasive disc without use of a 
lubricant. It is readily hot-forged or upset. The 
initial forging temperature may range from 
about 2000 degrees F. to 2400 degrees F., de- 
pending upon the size of stock, the part design, 
and the amount of work to be done. 

This steel is a weldable alloy and can be 
joined by any of the methods used for stainless 
steel. Because of its austenitic structure, this 
grade can be welded without preheating or post- 
heating and is not susceptible to cracking.. It has 
been used for making high-temperature steam 
valves and gas-turbine parts. 


Brazing Alloy Features High Strength 
to 2200 Degrees F. 


A nickel-chromium-boron brazing alloy which 
is applicable to most “super alloys” has been 
made available by Stainless Processing Division, 
Wall Colmonoy Corporation, 19345 John R St., 
Detroit 3, Mich. Designated “Nicrobraz No. 170,” 
the material produces high-strength joints for 
continuous service at temperatures from room 
temperatures to 2000 degrees F. and can be used 
up to 2200 degrees F. 

The material will satisfactorily braze tungsten 
and molybdenum bearing alloys. It has good 
wetting characteristics. Its recommended brazing 
range is from 2150 to 2200 degrees F. in pure 
dry hydrogen. Available as a powder, the ma- 
terial is best used as a mixture with Nicrobraz 
cement. It can be applied with a brush, glass 
dropper, or other suitable means. 


Neoprene Mounting Pads that Cut 
Machine Vibration 


Two types of Neoprene mounting pads for 
isolating vibration, preventing machinery travel, 
and deadening noise have been made available 


by T. R. Finn & Co., Inc., 200 Central Ave., 
Hawthorne, N. J. Both types, known as “Pad- 
Zorbers,” are 18- by 18-inch ribbed sheets that 
can be cut to any shape to fit under the feet of 
punch presses, drill presses, lathes, and other 
machinery. They can be trimmed quickly and 
easily with knife or shears. 

These sheets have deep, rugged cross-ribs 
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The materials shown here are used for suppressing vibration 
deadening noise, and preventing machinery 
from moving. The lower sheet incorporates the use of a 
special, cork-like isolating material. Both types can be trimmed 
with knife or shears and are of Neoprene construction. 
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molded on each side, with the ribs on one side 
at right angles to those on the other. Both types 
of sheets are manufactured in load ranges up to 
3500 psi and may be used without bolting or 
built-up bases. Under extremely heavy loads, 
steel bearing plates are recommended to assure 
even load distribution. The second type of Pad- 
Zorber sheet contains a “sandwich” of “Isolant,” 
a special isolating material which, in effect, floats 
the unit to be isolated on a cushion of air. 


“Liquid Aluminum” Material that Hardens 
to a Machinable Solid 


A liquid aluminum material that can be cast 
without heat or pressure has been developed by 
Devcon Corporation, Danvers, Mass. Called 
“Devcon F-2,” this material becomes liquid upon 
the addition of the hardening agent. Two hours 
after the hardener is added, it is a tough, durable, 
metallic mass that is similar in appearance to 
aluminum or steel. 

The hardened material has excellent physical 
properties (compressive strength is 20,000 psi) 
and is unaffected by most oils, chemicals, and 
solvents. It bonds aluminum, steel, bronze, wood, 
ceramic, and many other materials to itself or 
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each other. Non-shrinking and non-expanding, it 
also has good abrasion resistance. 

The material can be drilled, tapped, or other- 
wise machined with metalworking tools. It has 
been used to fill large and small blowholes in 
castings, to fill holes which have been drilled in- 
correctly, and to build up worn sections of cast 
or machined parts. Other applications have been 
the making of core boxes, patterns, matchplates, 
jigs, fixtures, and vacuum forming dies. 


Epoxy Resin Conductive Coating for 
Rebuilding Worn Areas 


A conductive coating based on epoxy resins 
which has a low volume resistivity, good tough- 
ness, and good adhesion has been announced by 
Houghton Laboratories, Inc., Olean, N. Y. The 
compound, called “Hysol 6251,” is recommended 
for rebuilding areas worn away by sliding con- 
tacts and to serve as a conductive base for plating 
plastics. The coating may be cured in 48 hours 
at room temperature or in 7 minutes at a tem- 
perature of 300 degrees F. Volume resistivity at 
25 degrees C. is 0.0008 ohm-centimeters. 


Spring Wire for High-Temperature Use 


Spring wire made of Inconel X has been in- 
troduced by National-Standard Co., Niles, Mich., 
for components that operate between 650 and 
1000 degrees F. The wire, called “Superalloy 
Spring Wire,” is heat-treatable and can be pre- 
cipitation-hardened. It is available in an annealed 
condition from 0.005 to 0.166 inch in diameter, 
in spring temper from 0.005 to 0.180 inch in 


These two halves of a special 
tool-steel die made of ‘‘Poto- 
mac M’”’ are used in the manu- 
facture of rotors. The six rotors 
are cast simultaneously by cen- 
trifugally die-casting molten 
aluminum around the lamina- 
tions with motor shafts already 
inserted. The use of this special 
tool steel, made by Allegheny 
Ludium Steel Corporation, Henry 
W. Oliver Bidg., Pittsburgh 22, 
Pa., resulted in an average die 
life of more than two years. 
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diameter, and in No. 1 temper from 0.005 to 
0.230 inch in diameter. 

Spring temper is recommended for operating 
temperatures from 650 to 750 degrees F., the 
tensile strength ranging from 190,000 to 270,000 
psi, depending on wire diameter. Wire of No. 1 
temper is recommended for operating tempera- 
tures from 650 to 1000 degrees F. and tensile 
strengths range from 130,000 to 165,000 psi, de- 
pending on wire diameter. The wire is available 
in copper, lead, cowles lime, lime-oil, and bright 
finishes. 


Low-Carbon, Precision-Ground Flat Stock 


A low-carbon steel flat stock for unhardened 
and casehardened use has been made available 
by Brown & Sharpe Mfg. Co., Industrial Prod- 
ucts Division, 235 Promenade St., Providence 1, 
R. I. The stock, called “Thrift” low-carbon, pre- 
cision-ground flat stock, is precision-ground to 
a satin finish of 35 micro-inches or better and 
has free machining characteristics. It may be 
casehardened to 1/32 inch by submergence in 
carburizing salt to obtain high tensile strength, 
vield point, and hardness. The flawless surface, 
square corners, and flat parallel sides should 
eliminate costly finishing operations. 

Each piece is individually packaged for pro- 
tection and marked along its entire length to 
eliminate mistaken identity when removing par- 
tially used pieces from stock shelves. Applicable 
to a variety of jig, fixture, tool, gage, and part- 
making jobs, it is available in sizes, all 24 inches 
long, but ranging from 1/16- to 2 7/8-inch thick- 
ness, and up to 16 inches in width. 





Camera highlights of some in- 
teresting operations performed 


in various metalworking plants 


FERRIS WHEEL—Both ends of camshafts go through 
a series of operations simultaneously on this 
Natco machine in Chrysler’s Trenton, Mich., en- 
gine plant. The work is loaded in fixtures which 
are spaced around an indexing drum. Operations 
consist of milling both ends to length; rough- and 
finish-drilling manufacturing centers; and drill- 
ing, chamfering, semifinish- and finish-reaming 
the timing hole. Fixture clamps are hydraulically 
actuated. 


NEW ROLLING MILL—Radio-isotopes and electronics aid in controlling strip 
thickness on this new brass and aluminum rolling mill at the Scovill Mfg. 
Co., Waterbury, Conn. Non-contacting gaging units having a radio-isotope 


source and detector traverse the moving strip, providing readings at any 
desired point. Through an automatic controller, information from the gages 
is translated to a continuous feedback of the mill’s work rolls. 





METAL SPRAY —At Pratt & Whitney 
Aircraft, East Hartford, Conn., 
Metco apparatus melts and sprays a 
corrosion-resistant aluminum plat- 
ing on jet-engine turbine supports. 
The wire, 1/8 inch in diameter, is 
drawn through twin gas-head noz- 
zles, where it is melted and sprayed 
onto the work. A company-designed 
fixture rotates the work, and a 
0.001-inch thick plating is deposited 
in about twenty seconds. 


MODERN TURRET LATHE—A = contour 
attachment and a gun drill are in- 
tegral parts of this new Warner & 
Swasey saddle type semi-automatic 
turret lathe, used by the Timken 
Roller Bearing Co., Canton, Ohio, 


in the machining of large tapered 
rollers. The gun drill completes the 
center hole of the rollers in a single 
operation. The contour attachment 
traces the roller shape. An auto- 
matic bar feed holds six bars, elim- 
inating manual loading. 


FLEXIBLE MANDREL —This new tube 
bending mandrel developed at the 
Boeing Airplane Co., Wichita, Kan., 
can produce required radii as small 
as two diameters. A threaded pin 
with a spherical head interconnects 
a series of steel balls. The head of 
the pin fits into a spherical seat in 
the ball, permitting movement in 
any direction. 
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Mechanisms selected by experienced 

machine designers as typical examples 

applicable in the construction of auto- 
matic machines and other devices 


Machine “Stops” Roll Labels Momentarily for 
High-Speed Die-Cutting 


Ratpu T. STEWART, Winston-Salem, N. C. 


Repetitive operations are sometimes performed 
on lengths of material that are moving at high 
speed. Generally, the tool is allowed to move 
with the work, but the patented mechanism here 
illustrated momentarily “stops” the moving ma- 
terial long enough for a stationary tool to func- 
tion. The work, however, passes through the de- 
vice at a constant, high speed. 

The mechanism was designed for die-cutting 
labels previously printed on rolls of paper stock 
called “web.” Six rows of labels, printed on the 
web, are cut simultaneously by the die. Enough 
material is left between the labels within the 
rows so that the labels can be removed from the 
machine in rolls. Thin strippings which are left 
between the rows of labels are separated from 
them and diverted downward by a stripping 
mechanism (not shown). 

A roll of printed label web A, subsequent to 
being placed on spindle B of the machine, is un- 
wound a few turns. The loose end of the web is 
then threaded around rollers C and D, over die- 
plate E, around rollers F and G, over roller H, 
and onto cores J. Web is built up on the core by 
a drive through friction dises K which are held 
together under the pressure of light springs (not 
shown ). This allows the core to rotate at a var- 
iable speed while taking up the web at a constant 
rate. Spindle L and the friction discs are driven 
by a separate small motor which runs constantly 
to keep the labels taut and thus prevent them 
from being torn by the stripping mechanism. 

The upper member M of the cutting die re- 
ciprocates vertically on guide posts N, which are 
secured in the fixed lower die member. Member 


M is driven by a pair of connecting-rods O, ec- 
centrics P, and a shaft Q. In addition, shaft Q, 
by means of a third eccentric drive and con- 
nected linkages, reciprocates rollers D and F in 
a short are. 

Connected linkages include driving disc R, 
connecting-rod S, lever T, rocker shaft U, lever 
V, link W, frame X, and two pairs of parallel 
levers Y and Z. Driving disc R has a radial T-slot 
for adjusting the length of stroke of connecting- 
rod S by repositioning its pivot pin. Levers Y 
and Z pivot on shafts AA and BB, respectively, 
but are always parallel. 

Each pair of rollers is driven in opposite di- 
rections by means of identical gears CC and 
roller shafts AA and BB. These shafts are rotated 
at the same speed in the same direction by a 
roller chain drive. Pillow blocks mounted on the 
machine frame support the shafts. 

When shoulder screws DD are _ loosened, 
springs force the rollers apart. Since the rollers 
are rubber-covered, this provides a means of 
releasing the pressure on the rollers to prevent 
the formation of flat areas during long periods 
of disuse. 

In operation, the web is driven at a contin- 
uous speed by the rollers, but the rocking action 
of rollers D and F varies the absolute motion of 
the section of paper stock located between these 
rollers and under the die. In order to “stop” the 
work momentarily for the die-cutting operation, 
the backward motion of the rollers must be made 
approximately equal to the forward motion of 
the web relative to the rollers. This is accom- 
plished by varying the rotational speed of the 
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rollers so that they feed the proper length of web 
forward for the cutting die. To eliminate any 
strains in the web the stroke of rollers D and F 
is then reset by adjusting the stroke of con- 
necting-rod S$. On the forward stroke, the ab- 
solute speed of the web will be accelerated and 
will average out to the rate at which it is fed 
over the rollers. 

The eccentrics are timed so that the die cuts 
the label as the web is “stopped” on the die-plate. 


In the illustration the mechanism is shown in 
this position. As the labels are made in various 
lengths, the speed of the web over rollers and 
the stroke of rollers D and F must be adjusted for 
each size. 

A typical application of this machine is the 
cutting of 6000 labels per minute. The high rate 
is obtained by operating the die at 250 strokes 
per minute and cutting twenty-four labels per 
stroke, distributed in six rows. 


With this mechanism, printed roll labels are momentarily held stationary and die-cut. 
The label web enters and leaves the device at a constant high speed. 
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Hydraulic Gear-Shift Control for Speed-Change Mechanisms 


Fritz TWELsIEK, Dusseldorf, Germany 


For controlling modern speed-change mecha- 
nisms that incorporate sliding gears or jaw-clutch 
couplings, hydraulic systems are being widely 
used, Generally, the gears of such mechanisms 
run at a speed that is too high to permit changing 
the speed under operating conditions. To over- 
come this difficulty, either slow-motion features 
are embodied in the design or provision is made 
to prevent the gears from being shifted prema- 
turely, that is, before the speed has been reduced 
to a rate suitable for the purpose. 

An automatic hydraulic control system that 
meets the requirements mentioned is shown in 
the accompanying illustration. (Note that the 
views in this illustration are in accordance with 
the European system of projection.) This system 
is of conventional type, using an oil pump which 
serves to lubricate the gearing or the machine 
driven by it—as for instance, a machine tool. It 


also supplies oil under the pressure required to 
effect the control. The system is composed mainly 
of a small gear type or plunger type auxiliary 
pump B which has its driving shaft C coupled 
to a constant-speed shaft of the gearing; a spring- 
loaded control valve D; and a throttle E. 

When the gearing is in operation, oil drawn 
by the auxiliary pump through bore Q is carried 
through bore S into cylinder P. The oil lifts con- 
trol valve D against the action of spring J so 
that the stream of oil coming from the main pump 
(not shown) and entering the system at orifice 
F is permitted to pass through annular space H 
and flow freely at orifice K to effect the lubrica- 
tion. The additional amount of oil supplied by 
pump B is also fed to the lubricating pipe through 
passages L and M. The oil pressure can be varied 
by means of set-screw O after removing plug N. 

When the gear mechanism is stopped by dis- 

engaging a clutch be- 
tween the driving 
motor and the gear- 
ing, less oil is sup- 
plied by pump B 
and the control valve 
D will then drop be- 
cause of the pressure 
exerted by spring J. 
This is accomplished 
at a rate which de- 
pends upon the ad- 
justment of spring J 
and throttle E. Oil 
coming through cyl- 
inder P is then al- 
lowed to escape 
through passage M 
into the lubricating 
pipe. In moving 
downward, control 
valve D opens the 
pressure pipe R. As 
the main pump con- 
tinues running, the 
oil it supplies is fed 
through a distributor 
to pistons for moving 
the gears. Thus, 
smooth shifting is in- 
sured. 


This hydraulic mechanism 
assures smooth shifting of 
gears. 
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TOOL ENGINEERING 


Tools and fixtures of unusual design 
and time- and labor-saving methods 
that have been found useful by men 
engaged in tool design and shop work 


Building-Block Depth Gage 


Car R. Srvits, Toledo, Ohio 


The depth gage shown in the accompanying 
illustrations is both unique in design and uni- 
versal in application. By adding or removing 
sections, the gage body can be lengthened or 
shortened in a building-block manner to permit 
use with a wide variety of work-pieces. Many 
different depths can be checked with this tool 
by replacing the gage pin with one of appropri- 
ate length. 

Distance between the face of an internal boss 
and a mounting flange is shown being checked 
in Fig. 1. Gage bar A 
is drilled to receive 
the gage-rod assem- 
bly consisting of a 
gage-pin adapter B, 
gage pin C, and con- 
tact tip D. The gage 
pin has a_ threaded 
shoulder on one end 
and a tapped hole in 
the other end so that 
the guide-rod assem- 
bly can be altered 
quickly. 

A tolerance block 
E is seated in a recess 
in the top face of 
the gage bar. When 
tightened down by 
two screws, the upper 
face of the tolerance 
block is flush with 
that of the gage bar. 

The depth dimen- 
sion to be checked in 
the illustrated case 


Fig. 1. By altering the 
length of gage pin (C) and 
the thickness of tolerance 
spacer (H), this depth 
gage can be used in many 
different applications. 
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is 0.750 plus 0.000 minus 0.010 inch. To set the 
gage for this reading, the top end of the gage-pin 
adapter is placed flush with the upper face of 
the gage bar and locked with set-screw F. A 
proper-sized gage pin and a contact tip are then 
assembled to the adapter. If the distance from 
the lower surface of the gage bar to the lower 
surface of the contact tip is not quite 0.750 inch, 
a spacer G of adequate thickness can be used. 
To allow for the 0.010-inch tolerance, a spacer 
H of this thickness is placed beneath tolerance 
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block E. The gage can be identified with the 
setting of the gage rod by stamping the tolerance 
range on a thin replaceable nameplate J. Upon 
release of set-screw F the gage is ready for use. 

As shown in Fig. 1, the gage bar is positioned 
across the flange of the work-piece. The top of 
the gage rod is then pressed down firmly so that 
contact tip D rests solidly on the boss to be 
checked. If the work has been machined cor- 
rectly, the upper end of the gage-pin adapter 
will be located between the upper face of the 
tolerance block and the upper face of the gage 
bar. An offset tip can be easily made up to check 
otherwise-inaccessible internal surfaces. 

An example of the building-block nature of 
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Fig. 2. Further alteration of 
the basic gage bar (A) can 
be made by adding one or 
more extension units such as 
those indicated at (K). 


this gage can be seen in Fig. 2. Here, a short 
extension K has been added to each end of the 
gage bar A to accommodate a large-diameter 
work-piece. 

To permit the joining of additional units, the 
ends of the gage bar are blind-drilled and have 
shallow slots milled across them. This hole-and- 
slot arrangement receives protector caps L ( Figs. 
1 and 2) which are always placed at the ends of 
the gage. The caps are secured by set-screws. 

Each extension bar has a drilled hole and a 
milled slot at one end, and a turned protrusion 
and a milled tongue at the other end. In this 
way, any number or size of extensions can be 
added to the main gage bar. 


Taper-Threading Attachment for the Lathe 


Jose C, 


Chasing taper threads on an engine lathe with 
the aid of a taper attachment is a relatively simple 
operation. In small shops where these attach- 
ments are not always available, the arrangement 
seen in Fig. 1 can be a handy substitute. 

The taper is controlled by a template A that 
is fastened by two cap-screws to a template 
holder B. This holder is machined to fit the ways 
of the lathe and is positioned on them so as not 
to interfere with the carriage. A strap and a bolt 
are used to clamp the holder in place (Fig. 2). 
The rear edge of the template is straight and is 
mounted parallel to the ways and the front edge 
is machined to one-half of the total taper re- 
quired on the work-piece C. Template holder B 
is made high enough to position the bottom of 
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SoBKOWIAK, Jackson, Mich. 


the template on an even plane with the lower 
cross-slide D. Conveniently, follower E is fastened 
to the upper cross-slide F by utilizing the 
threaded holes used for the chip guard and two 
cap-screws. 

Guide G is machined to fit the dovetail on the 
lower cross-slide, is split along one side of the 
dovetail, and is clamped in place by means of a 
stud and a nut. For a precise following action, 
the areas of contact between the template and 
both the follower and the guide are held to a 
minimum by providing the clearance shown in 
Fig. 1. A tension spring H is stretched over the 
two pins J to hold the follower in constant con- 
tact with the template. When the carriage moves 
along the ways for the threading operation, the 
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cross-slide follows the taper on the template, the 
cross-feed screw having been disengaged. 

As shown in Fig. 3, dovetail clamp K is at- 
tached to the lower cross-slide D in front of the 
upper cross-slide F. Lever L has a handle and is 
pivoted on a screw mounted in the clamp K. Link 
M is pivoted on both the upper cross-slide F and 
lever L. Special screws are used for the pivots. 

After a cut has been made, the handle on lever 
L is pulled toward the operator causing the tool 
to become disengaged from the work. While the 
operator holds the handle in this position, he 
moves the carriage back to the starting point. 
The tool is then set for the next cut by releasing 
the handle and adjusting the feed-screw on the 
compound slide. The compound is not backed 
off since the tool is disengaged by the lever L. 
Once the proper depth has been reached, the 
compound dial reading is noted and the tool is 
backed off for another work-piece. 
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Fig. 1. (Left) An attachment 
that facilitates the cutting of 
taper threads on a lathe. 


Fig. 2. (Below) Side view of 
template and follower ar- 
rangement for the taper 
thread-cutting attachment 
shown in Fig. 1. 


Fig. 3. This quick-acting 
mechanism for backing off 
the cross-slide is a feature of 
the taper-threading device. 





Talking With 
Sales Managers 


BERNARD LESTER 


Management Consulting Engineer 


Do You Suffer from “Specialitis”? 


EVER HAVE a small job done at your house 
which required a variety of skills? We have—one 
which required a plumber, carpenter, electrician, 
and plasterer. And the cost? Exorbitant—mostly 
overhead. The same practice of specializing skills, 
when applied to selling, may prove very costly 
as the quantity of available business falls. 

A search for the best way to reach our markets 
is more necessary today than ever before, since 
a revolution has been taking place in customer 
needs, buying habits, and location. Besides, the 
equipment we make and sell has changed. The 
urge to reduce marketing costs is more acute. 

This year a great deal of thought is being 
given to a long-standing problem—whether to 
align the sales personnel to concentrate their 
effort according to types of equipment sold or 
to individual segments of the customer market. 

Decentralization of industrial plants for pro- 
duction has become popular in recent years. It 
has been inspired by the desire to produce under 
the best labor conditions, to get closer to the 
market, to avoid red tape due to the widening 
gap between managers and workers, and to at- 
tain efficiency through adapting the plant to the 
individual product. On the other hand, central- 
ization within the production unit itself has been 
a necessary result. Responsibility must be lo- 
calized. 

What happened to marketing and sales during 
these years when decentralization progressed and 
each plant became specialized and an_ inde- 
pendent whole? There has been a trend toward 
decentralization, that is, toward organizing the 
sales function at headquarters and in the field, 
as well as toward measuring the results according 
to a classification of products made and sold. At 
the same time there has been a trend toward 
centralization of all market strategy and planning 
in the hands of expert staff members at a high 
level. This is a blossoming-out in the broad con- 
ception of marketing as contrasted to selling only. 

Thus, the marketing and sales organization has 
been altered to meet decentralized production 
supported by a high rate of business. But the 
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recent dip in business activity brought on forced 
economies and a reappraisal of organization and 
direction of effort. A large force of highly spe- 
cialized personnel is obviously costly in slack 
times. This suggested a degree of departure from 
product selling and a greater return to concen- 
trating on the customer himself. 

Let us cite two examples: 

Last year the sales manager of one machinery 
concern which had increased its product line by 
development and mergers had a headquarters 
manager and field salesmen who were highly 
specialized. Sales volume declined far out of 
proportion to sales expense. The sales manager 
was forced to cut down his personnel and com- 
bine products under four heads and four classes 
of sales engineers. He had suffered from “special- 
itis’—product consciousness had _ outbalanced 
customer consciousness. He found that his men 
were so intent upon the equipment sold that 
they neglected the all-important prospect and 
customer. Clients complained that sales engi- 
neers who called on them seemed more interested 
in what they were selling than in them. 

Another machinery-builder sales manager had 
gone all-out in modernizing his headquarters 
marketing department before the business dip. 
High-salaried men had been assigned to separate 
functions—product determination, market re- 
search, sales promotion, selling, office administra- 
tion, servicing, and training. The utmost was 
sought in diversified effort to obtain efficiency. 
But “specialization” boomeranged, and prompt 
steps had to be taken to cut down personnel and 
combine responsibilities. Several other instances 
could be cited which support the potential dan- 
gers of over-organization and over-specialization. 

One thing that we can learn from a period of 
depressed buying is the importance of flexibility 
in the marketing and sales organization. Another 
that we may overlook is the effect on the man 
himself when we carry organization and spe- 
cialization too far. Too often we meet a man who 
is highly expert in one skill and completely help- 
less in others that are equally important. 
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What the designer should know about production—Part 6 


HEAT-TREATING 


ROBERT E. MORKEN 


Staff Plant Engineering Office 
Chrysler Corporation, Detroit, Mich. 


HEAT-TREATING encompasses the many ap- 
plications of thermal processes to metal parts for 
the purpose of enhancing their physical proper- 
ties. For example, castings are heated uniformly 
to temperatures in the range of 1300 to 1500 de- 
grees F. and then slowly cooled. This process, 
called annealing, improves machinability and 
stabilizes the molecular structure of the castings 
to minimize distortion during subsequent cutting 
operations. Forgings are similarly treated. 

In hardening, medium carbon steel parts in a 


finish-machined or semifinished condition are 


heated to within a range of 1400 to 1600 degrees 
F. and quenched in oil, water, or brine. The 
temperature of heating and the choice of quench- 
ing solution depend on the alloy composition of 


the steel. In order to prevent the formation of 
oxide scale, the parts are usually protected by 
an atmosphere consisting essentially of carbon 
monoxide, hydrogen, and nitrogen during the 
heating cycle. This practice results in what is 
called “clean-hardening.” 

The hardening of steel is accompanied by pro- 
portional increases in its tensile strength and the 
yield point. There also results, however, a sharp 
decrease in ductility, which is manifest as brittle- 
ness. To decrease this brittleness, hardened steel 
is usually tempered or “drawn” to a lower degree 
of hardness. Tempering is done within the range 
of 375 to 1200 degrees F. according to the final 
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physical properties desired, and, to a consider- 
able extent, the alloy content of the steel. Tem- 
pering also serves to decrease the substantial 
stresses due to the thermal shock of hardening. 
There is a basic relationship between physical 
properties and the alloying constituents. For all 
practical purposes, carbon can be considered the 
ingredient that creates hardness in steel. Various 
alloys are added to refine grain size, to promote 
toughness, to increase tempering temperatures, 
and to obtain other such advantages. In the auto- 
motive industry, the main purpose of adding 
alloying elements is to increase hardenability. 
Hardenability is the quality of a steel that de- 
termines the depth of hardness in heavy sections. 
In other words, if heavy sections are not involved 
in the geometry of a part, the alloying ingredi- 
ents that improve hardenability are often not 
necessary. Alloying ingredients are expensive, 
and for that reason their use should be mini- 
mized. Furthermore, all steels hardened to the 
same degree and depth have, for all practical 
purposes, the same physical properties. Hence, 
if the cross-sectional size is such that through- 
hardening results from normal practice, no 
amount of alloying elements will appreciably 
alter the final physical properties. This statement 
is true except for certain technical deviations 
concerned with specialized metallurgy. It will 
act, however, as a guide to prevent over-alloying. 


Fig. 1. Original design of a 
camshaft eccentric. Copper- 
plating was specified to pre- 
vent through-carburizing of 
the thin sections between 
the holes and outer surface. 
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Another heat-treating practice commonly used 
is casehardening. In carburizing, which is one 
type of casehardening, steel is heated to a range 
of 1600 to 1700 degrees F. in an environment 
having some form of carbon available. The avail- 
able carbon combines with the steel progressively 
from the outside inward, forming a carburized 
layer or case. The treatment period controls the 
depth of penetration and subsequent quenching 
casehardens the parts. A high degree of hardness 
in the high-carbon outer surface is the result. 
Parts so treated have the ability to resist wear 
and at the same time withstand a certain amount 
of deflection because of the softer core. Carbur- 
ized parts are usually tempered at a relatively 
low temperature range, 375 to 425 degrees F. 
This provides as much stress relief as possible 
while retaining a high casehardness. Carbonitrid- 
ing or nicarbing, cyaniding, nitriding, induction- 
hardening, and flame-hardening are other meth- 
ods of casehardening. 

In designing parts to be heat-treated, section 
size should be made as uniform as possible in 
order to minimize distortion caused by the high 
stresses accompanying the thermal shock of 
quenching. It is desirable to avoid especially thin 
sections and combinations of heavy and light 
ones. Where it is absolutely necessary to use 
such combinations, generous fillets should be 
utilized to join the sections. Over-alloying should 
also be avoided, since it results in unnecessary 
distortion, giving rise to the need for expensive 
straightening operations. Improved techniques al- 
low distortion to be virtually eliminated when 
part geometry is satisfactory. Design considera- 
tions for heat-treating concern not only part 
geometry, but material selection as well. In fact, 
some of the greatest potential savings lie in a 
prudent choice of materials. In many instances, 
savings made in the heat-treating process develop 
into even larger cost reductions in machining 
and related operations. Hence, a team effort by 


Fig. 2. Redesign of part seen 
in Fig. 1 eliminated the need 
for copper-plating prior to 
carburizing. This change, 


the designer and the manufacturing engineer can 
surely produce economies. 

A camshaft eccentric that was redesigned to 
facilitate heat-treatment is seen in Fig. 1. As 
originally manufactured, this part was cut from 
solid bar stock on automatic screw machines. 
Four holes were drilled, reamed, and chamfered. 
The edges of the external surface were also cham- 
fered. The part was then carburized to a depth 
of 0.060 inch to provide resistance to peripheral 
wear. Because brittleness occurred in the thin 
sections between the holes and outer surface, 
these areas first had to be copper-plated to pre- 
vent through-carburizing. This was accomplished 
by copper-plating the part all over and then 
grinding off the plating on the periphery prior 
to carburizing. After carburizing, the piece was 
ground on the periphery and a pin press-fitted 
into a honed hole in the part. 

The redesigned part (Fig. 2) was formed in 
four operations on automatic presses, ground on 
the periphery, and then carburized to a depth 
of 0.020 inch. Thus, rapid press operations were 
substituted for a slower machining operation; 
copper-plating was eliminated entirely; material 
cost was reduced; heat-treating cycle time was 
reduced; and several material-handling opera- 
tions were eliminated. Here, then, is a good ex- 
ample of how a design change in part geometry 
initiated to reduce heat-treating costs resulted 
in substantial savings in related processing. 

A revision in material specification to improve 
heat-treatment was also effective in cutting man- 
ufacturing costs of the steering knuckles shown 
in Fig. 3. Formerly forged from Amola alloy 
steel, these parts were heat-treated to a hardness 
of 255 to 321 Brinell and then machined and 
ground to the finished dimensions. By engineer- 
ing laboratory tests, the points of greatest stress 
were found to be in the fillet areas between the 
shaft and the flange. It was also determined that 
if these areas were hardened to 42 to 47 Rock- 
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led to other savings. 
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well C, plain carbon steel could be used for the 
part. This would not only decrease material cost 
but also produce a part with better fatigue prop- 
erties in actual service. As a result, the material 
was changed to AISI C-1046 steel, and the forg- 
ings were quenched and tempered to a hardness 
of 228 to 269 Brinell. After machining, the parts 
were. induction-hardened and tempered to 42 to 
47 Rockwell C in the fillet areas as illustrated in 
Fig. 3. The greatest savings were from the change 
in material specifications, the plain carbon steel 


being less expensive than the alloyed steel form- 
erly used. However, there were other savings. 
Since machining was done at a lower hardness, 
feeds, speeds, and tool life were increased. 

In another instance, the material for rear axle- 
shafts was changed from an alloy steel, AISI 
5160, to plain carbon steel, AISI 1033. The alloy 
steel, as in the case of the steering knuckles, was 
quenched and tempered throughout. This re- 
sulted in considerable distortion. Consequently, 
straightening was required. The carbon steel sub- 
stituted was induction-hardened on the surface 
areas only, eliminating most of this problem. 
Again, the main economies were due to the dif- 
ference of material costs. Other savings resulted 
through greater part uniformity, easier machin- 
ing, and less straightening. Induction-hardening 
has been found handy for in-line production 
since the equipment is compact and heat radia- 
tion is held to a minimum. In addition, induction- 
hardening equipment can be placed in sequence 
in the production lines, thus eliminating material 
handling to and from the bulky furnace installa- 
tions required for clean-hardening and carburiz- 
ing. Flame-hardening in machines such as the 
one shown processing camshafts in Fig. 4 is an- 
other method offering similar advantages. In 
flame-hardening, parts are quenched in a tank 
integral with the machine (Fig. 5). Hardness pat- 
tern of a flame-hardened part is seen in Fig. 6. 

Prudent selection of material was evident in 
the designing of the Torsion-Aire suspension sys- 
tem during a recent model change-over. In this 
system, coil springs were eliminated and torsion 
bars substituted in the front suspension. The rear 
of the torsion bar is attached to the frame by the 
part shown in Fig. 7. 


Fig. 3. (Above) Substitution of 
a plain carbon steel for an 
alloy steel simplified heat- 
treatment of these steering- 
knuckle forgings. Induction- 
hardening of the shaded areas 
at the flange replaced 
through-hardening. 


Fig. 4. (Left) Flame-hardening 
equipment can be conven- 
iently installed in the produc- 
tion line. Parts seen being 
processed are camshafts. 
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Fig. 5. (Right) Here, a cam- 
shaft of the type shown being 
heat-treated in Fig. 4 emerges 
on a conveyor from a quench- 
ing tank integral with the 
flame-hardening machine. 


Fig. 6. (Below) Hardness pat- 
tern of the cross-section of a 
flame - hardened camshaft. 
The depth of heat-treatment 
is indicated by dark area. 


Seamless tubing was originally specified for 
the cylindrical section of this part, and the hex- 
agonal portion of the internal surface was to be 
induction-hardened. The extremely short avail- 
able lead time, however, prevented the acquisi- 
tion of induction equipment. This resulted in a 
change to hardening in a molten salt bath. Also, 
since the cost of seamless tubing is high in com- 
parison to other available materials, a search for 
a substitute was begun. It was soon found that 
a quite accurately sized forging, pierced to elimi- 
nate at least one drilling operation, could be fur- 
nished. The part was manufactured in this man- 
ner and completed by welding on two stamped 
brackets, as shown in Fig. 7. 

However, even as these parts were made, a 
further redesign was under test. In this redesign, 
the entire part, including the bracket, was to be 
made as a pearlitic malleable casting. The pearl- 
itic treatment, which would be done by the sup- 
plier, can be controlled to provide the proper 
hardness range, 25 to 30 Rockwell C, thus elimi- 
nating the heat-treatment in the company’s plant. 
The graphite contained in the pearlitic malleable 
material provided sufficient additional lubrica- 
tion to allow successful broaching of the hexag- 
onal section at this hardness. Broaching of the 
forging under the same conditions would lead 
to a short tool life. 

An inner hub of a torque converter is illus- 
trated in Fig. 8. The periphery of this hub acts 
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as the inner race for a free-wheeling clutch, and 
must, therefore, withstand wear and severe com- 
pressive stresses. Originally, the part was to be 
made of AISI C-4028 steel and carburized to a 
depth of 0.060 inch on the periphery to obtain 
the required properties. Considerable distortion 
occurred in this heat-treatment, making it neces- 
sary to broach the internal splines to size after 
carburizing. Since the material when carburized 
was too hard to broach, it was found necessary 
to protect the splines by copper-plating them 
before carburizing. This, of course, was expensive. 

To reduce costs, the material was changed to 
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AISI 1060, which is capable of being flame- or 
induction-hardened on the outer surface without 
carburizing. The hub was finally processed on 
flame-hardening machines, which are located in 
sequence in the production line. Thus, this ma- 
terial and method change accomplished a con- 
siderable piece-cost reduction, as well as savings 
in material handling. 

An entirely different approach concerning 
choice of materials involved the rear oil-pump 
gear in the “Torque Flight” transmission. As origi- 
nally designed, this part was to be machined 
from a steel forging and, subsequently, induction- 
hardened. A very intricate, automatic machining 
line was installed to make it. Later, it was found 
that an injection-molded nylon gear would per- 


Fig. 7. Seamless tubing 
was originally specified 
for this part. The design 
was changed to an ac- 
curately sized forging, 
hardened in a molten salt 
bath. Brackets are 
stamped and welded. 


form much better than the specified steel gear. 
Consequently, the expensive machining line, 
which had been in operation for a period of less 
than a year, became obsolete. Of course, the sav- 
ings obtained were sufficient to warrant the 
change-over in material. Had it been known that 
the nylon gear was satisfactory at the inception 
of the Torque Flight program, considerable 
economy in equipment cost could have been 
realized. 


These are but a few examples showing how the 
expense of manufacturing processes has been 
reduced by means of design and material changes 
to improve heat-treatment. The potential savings 
are great. Nearly every part manufactured has 
possibilities of redesign for cost reduction. 
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Fig. 8. Flame-hardening of 
this part, an inner hub for a 
torque converter, eliminated 
the need for copper-plating 
of the internal spline teeth 
and reduced handling cost. 
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Castings Design Conference Held 
by Malleable Founders Society 


Castings Design Conference was a fea- 
ture of the Semi-Annual Meeting of the 
Malleable Founders Society, held recently in 
Cleveland, Ohio. Engineers from the Central 
Foundry Division, General Motors Corporation, 
Saginaw, Mich., presented seven technical papers 
giving factual data helpful in the engineering of 
better castings at lower cost, and leading to a bet- 
ter understanding of modern foundry techniques. 
George A. Hach, product-development engi- 
neer at Central Foundry, gave a brief resume of 
basic foundry terms, types of equipment em- 
ployed, cost-estimating techniques, and methods 
of procuring and sampling pattern equipment 
prior to production. The use of cobalt 60 to im- 
prove casting techniques and inspection means 
was described by Donald F. Richter, superintend- 
ent of the experimental and development de- 
partment. Radiography by means of cobalt 60 
has drastically reduced the time required to in- 
spect castings, since it does not demand destruc- 
tion of the part. It gives positive location of any 
defects that might either be missed or eliminated 
by breaking or cutting. This technique also pro- 
vides a means of determining the correct safety 
factor in gating to insure internal soundness. 
“Fundamentals of Good Casting Design” was 
the title of the paper read by John L. Flitz, prod- 
uct-development engineer. Mr. Flitz stressed the 
importance of close cooperation between the de- 
signer and the foundryman, and determination of 
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Fig. 1. Determination of 

the parting line is an im- PARTING 
portant consideration of LINE 
proper casting design. 

Porosity in casting shown 

at top was eliminated by 

parting in other plane, as 

seen at bottom. 


PARTING 


the parting line, Fig. 1. For high-production 
molding techniques, it is desirable to place the 
gate and feeder at the parting line and cores 
should be combined or eliminated if possible. 

Molding and handling costs can often be re- 
duced by combining more than one finished part 
into a single casting. For example, a neutral 
clutch piston and a rear brake-drum for an auto- 
matic transmission can be combined in one cast- 
ing, as seen at the left in Fig. 2. This results in 
fewer chucking operations. Also, the distortion 
due to chucking pressures on the rear brake- 
drum will be minimized because this part can be 
machined while the casting is chucked on the 
neutral clutch piston. These parts are separated 
during the machining operations. At the right 
is a single casting of two different, gray-iron sta- 
tor-blade carriers. 

Care must be exercized in deciding whether to 
specify cored holes or drilled holes in castings. 
In general, it is often cheaper to core the larger 
holes if an appreciable amount of metal can be 
saved, or if machining operations can be speeded 
up or eliminated. It is usually more expensive 
to core the smaller holes unless an unusually 
large amount of machining expense can be saved. 

In discussing when to use shell-molded cast- 
ings, C. Dale Evans, product-development en- 
gineer, pointed out that a part made as a shell 
casting costs more than a part made in green 
sand. However, the reduced weight and the re- 

















Tolerances on Malleable and Gray-lron Castings 
Made in Green-Sand and Shell Molds 





Tolerance, Plus or Minus, Inch 
Size of Casting, 
Inches 


Green-Sand Mold Shell Mold® 


0.023 
0.030 
0.030 
0.045 
0.060 


0.006 
0.012 
0.018 
0.030 
0.041 


0 tol 
1 to 2 
2to3 
3 to 8 
8 to 12 


® Tolerances are based on dimensions that are on the same 
side of the parting line. When applied to dimensions across 
parting line, add 0.004 inch to values listed. 


duced amount of required machining of the shell- 
mold casting can result in savings sufficient to 
offset the higher cost of the shell-molding ma- 
terials. Dimensional tolerances and surface fin- 
ishes obtainable in making parts by the shell 
process eliminate, in many cases, the need for 
machining on all except wear and contact sur- 
faces. However, each part must be analyzed to 
determine which process is cheaper. 

Carl F. Joseph, technical director of the Cen- 
tral Foundry Division, discussed factors to be 
considered in selecting the best iron for the job. 
Malleable iron is employed extensively because 
of its high machinability rating combined with 
its good physical properties. Malleable-iron parts 
for automobiles include hubs, differential cases 
and carriers, steering-gear housings, bearing 
caps, rear-axle housings, shifter forks, pulleys, 
brackets, and supports. The possible future use 
of cast connecting-rods was mentioned by James 
H. Smith, general manager of the Division. 

Harold G. Sieggren, chief engineer, stated that 
dimensional tolerances are an important, yet con- 
troversial, subject when applied to castings. The 


accompanying table lists the tolerances con- 
sidered practical at the Central Foundry Divi- 
sion. In general, these tolerances can be held on 
malleable iron, Armasteel (a pearlitic malleable 
iron produced by the Division), and gray-iron 
castings made in green-sand and shell molds. The 
tolerances shown for shell castings, however, are 
based on dimensions that are on the same side 
of the parting line. When applied to dimensions 
across the parting line, 0.004 inch is added to 
these values. 

In discussing the use of stress analysis to de- 
termine and improve the mechanical strength 
of castings, Louis H. Ravitch, stress analyst, 
described the brittle-lacquer and _strain-gage 
methods. In designing any product, material 
should be kept away from the neutral axis for 
maximum strength, plates should be kept in ten- 
sion and ribs in compression wherever possible, 
and smoothly tapered sections should be used to 
eliminate high stress concentrations. For sound 
castings, sharp corners and abrupt section 
changes at adjoining sections should be elimi- 
nated by employing fillets and blending radii. 

In a statement by Richard W. Crannell, presi- 
dent, Malleable Founders Society, and president, 
Lehigh Foundries Co., Easton, Pa., it was pre- 
dicted that the malleable-iron industry would 
have an increase in sales of at least 18 per cent 
in 1959 over 1958. Lowell D. Ryan, executive 
vice-president of the Society, stated that 75 per 
cent of the member companies will be investing 
in capital improvements during 1959. Anticipated 
capital expenditures by these companies will ex- 
ceed six million dollars. Much of this money is 
allocated for increasing facilities for the produc- 
tion of pearlitic malleable iron—which has in- 
creased 480 per cent in the past ten years. 


Fig. 2. Examples of combining two different parts into a single casting to reduce molding 
and handling costs. The parts are separated during the machining of the castings. 
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Deburring can be minimized by drilling this part 
in a jig that holds side (A) upward. 


Drill Jigs Designed for 
Minimum Deburring 


C. AnprREws, Dayton. Ohio 


Deburring of a work-piece having a number 
of countersunk or counterbored holes can some- 
times be greatly reduced by giving some consid- 
eration to the design of the drill jig used in pro- 
ducing these holes. If at all possible, the drill 
jig should be made to hold the part with the side 
having the countersunk and counterbored holes 
at the bottom. In this way, the burrs formed by 
the drill are removed in the counterboring and 
countersinking operations, and deburring costs 
are reduced to a minimum. As an example, the 
work-piece shown in the accompanying illustra- 
tion should be drilled in a jig with side A up. 


Simple Height Gage 


Ciint McLavucuin, Rockaway, N. Y. 


A small but handy screw type height gage is 
here illustrated. Of simple construction, the de- 
vice is quickly and easily set and can be readily 
clamped to maintain any height adjustment. 

Essentially, the height gage consists of a 
threaded column A, a cylindrical base B, a meas- 
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uring head C and a scriber D. The column is 
turned for a press fit in the base, and a short 
length at the top is turned and knurled. This 
provides a means of rapidly rotating the column 
for quick adjustment of the measuring head. 

For convenience in calibration, the column is 
provided with 10 threads per inch. A flat is ma- 
chined for the full height of the column and an 
index line is scribed down the center of this flat. 
Short horizontal graduations are cut in line with 
the root of each thread. As illustrated, these grad- 
uations which are 0.100 inches apart are marked 
in inches and half-inches. In addition, the meas- 
uring head is calibrated with 100 radial divisions, 
each representing 0.001 inch. 

Measuring head C is internally threaded to fit 
the column and is slotted through at the back. A 
knurled head screw provides a means of clamp- 
ing the measuring head on the column when 


Handy screw type height gage of simple construction. 
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setting the height gage. Two screws and a clamp- 
ing bar secure the hardened scriber D to the 
lower face of the measuring head. 

The accuracy of this gage depends on the pre- 
cision of the threaded column. Although the 
thread can be ground if desired, a number of 
these height gages, produced with lathe-cut 
threads, have been found accurate to 0.001 inch 
in use. In the illustration, the height gage is set 
at 3.742 inches. 


Special Tip Automates Soldering Job 


RicHARD MINSER, Cleveland, Ohio 


When an ordinary electric soldering iron was 
fitted with a special tip, it speeded what other- 
wise would have been a tedious hand operation. 
The job, shown in the upper part of View X of 
the accompanying illustration, consisted of sol- 
dering a short piece of L-shaped copper wire to 
the center of a brass disc. Previously, a hole to re- 
ceive the wire was drilled part way through the 
disc. Several thousand assemblies were involved. 

The new tip for the iron, seen beneath the 
work, was made from a section of copper bar. A 


channel slightly wider than the disc diameter 
was milled on top. This section was brazed to 
a step cut in the end of the tip. A stand was then 
made to support the iron horizontally, and two 
tracks were bent from sheet metal and set up 
to provide extensions of the channel in the tip, 
View Y. 

After the iron was brought to heat, the wire 
ends were dipped in a proprietary mixture of 
solder and powdered flux and inserted in the 
discs. The assemblies were next placed on the 
sheet-metal track leading to the iron. As each 
subsequent wire and disc were assembled, those 
on the track were pushed across the face of the 
iron, where the solder melted, then onto the 
other track, where they cooled, and finally into 
a pan at the rear. 

Total tooling cost came to about twenty dol- 
lars. The run, nearly 15,000 assemblies, was com- 
pleted in less than two shifts. 


Average use of aluminum in each passenger car 
made in the United States has climbed from 35.2 
pounds in 1956 to 40.5 pounds in 1957, and to 
47.3 pounds in 1958. The estimated usage per car 
for 1959 is 51.5 pounds. 


The wire is soldered to the disc as the assembly is pushed across the groove 
in the copper section forming the tip of the soldering iron. 
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A corner in the Oakite 

laboratories where chem- 

ists develop and test many 

different types of clean- 
ing compounds. 


Fifty Years of Scientific Cleaning 


CLEANING PROCESSES a half century ago, 
when the Oakley Chemical Co. was founded, 
were based on saponification, or the conversion of 


the soiling medium into water-soluble soaps. 


Animal and vegetable fats, the major compo- 


nents of the soiling mediums of that period, re- 
sponded readily to saponification, and cleaning 
was not of critical importance. However, great 
strides were being made in food processing and 
metal finishing, and cleaning was rapidly be- 
coming important. Also, with the development 
of the petroleum industry, “soils” which could 
not be saponified were presenting problems. 

Emulsification—loosening the bonds between 
the work or material surface and the soil, and 
suspending the soil in solution—was the answer. 
That was the peculiar ability of the company’s 
first product, Oakite. The company recognized 
that there was no universal cleaner, however, and 
soon other products were added to meet the de- 
mands of industry. Research continued at an 
ever-increasing pace, spurred on by new metals, 
new products, new methods of processing, and 
the new soils they created, as well as by the in- 
creasing awareness of cleaning importance. 

As the significance of cleaning as a sanitation, 
production, and maintenance operation became 
more widely recognized and the need and de- 
mand for Oakite know-how increased, the serv- 
ice organization grew, and other detergents of 
varying characteristics were added to the orig- 
inal product. By 1926, the product name had 
become so well known that it was considered ad- 
vantageous to associate it directly with the com- 
pany name. Accordingly, in that year, the Oak- 
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ley Chemical Co. became Oakite Products, Inc., 
and a stock reorganization plan was instituted 
to make it employe-owned. For years the ma- 
jority of the company’s stock has been owned out- 
right by employes actively engaged in the day- 
to-day operation of the company. 

Cleaning compounds and chemical specialties 
number about 150, ranging from pickle-control 
solutions for acid baths in steel processing, to 
phosphate coatings for metals and compounds, 
to decontamination of surfaces subjected to ra- 
dioactivity. Laboratories occupy 30,000 square 
feet of well-equipped space. 

In a booklet which commemorates the fiftieth 
anniversary of the concern, cleaning methods are 
traced from the time of the caveman down to 
the present time and projected into the space 
age. Of special interest is reference to a descrip- 
tion for the making of wool, as recorded on a 
Sumerian clay tablet dated about 2500 B.C., 
which includes a recommendation for cleaning 
the new cloth, employing a mixture of oil and 
potash. The potash was to be obtained by burn- 
ing certain grasses rich in potassium carbonates. 
The resultant mixture was a forerunner of the 
combinations used by the Romans for washing 
their togas. These luxury-loving people used a 
variety of washing agents, including lye (made 
by leaching wood ashes with water or by burn- 
ing seaweed ), earths, clays, pumice, and other 
ingredients. 

The booklet finally discusses the complex 
cleaning problems of today and refers to the fu- 
ture possibility of having to remove cosmic dust 
from the vehicles of outer space travel. 
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LATEST DEVELOPMENTS 


Machine tools, unit mechanisms, machine parts, and 


Milwaukee-Matic Tape-Controlled Machine for Small-Lot Manufacturers 


automatic — tool- 
machine that makes 
Hexible automation economically 
feasible for 


4 versatile, 
changing 


small-lot_ manufac- 
turers has been developed by the 
Kearney & Trecker Corporation, 
Milwaukee, Wis. It 
Electric program controls. This 
tape-controlled KTNC Milwau- 
kee-Matic combination machine, 
Fig. 1, performs milling, drilling, 
reaming, tapping, and boring op- 
erations and is designed to bridge 
the gap between job shop mech- 
anization and automation. It is 
claimed that by reducing setup 
time, production time, labor costs, 
and inventory, this machine can 
pay for itself in one to three years 
when used by any manufacturer 


has General 


producing goods in small or me- 
dium lots. 

The machine shown in Fig. 1 
receives all its operational com- 
mands from the General Electric 
program controls (right). The 
work-piece setup does not inter- 
fere with the machining opera- 
tion. At the same time the unit is 
completing a part, the operator is 
securing another part, entirely dif- 
ferent, to a pallet parked on the 
shuttle mechanism. After the first 
work-piece is completely ma- 
chined, it is automatically trans- 


ferred, under tape control, to the 


right. Simultaneously, the pallet 
at the left is moved into position 
on the index-table. The other tape 
then takes over and, while this 


part is being machined, the part 
on the right pallet is replaced. 
Should an entirely different part 
be scheduled, the tape is replaced 
also. If succeeding operations re- 
quire tools other than those al- 
ready in the rotary tool magazine, 
they can be changed in a matter 
of minutes. 

As many as thirty-one different 
tools can be loaded into the ma- 
chine at one time—thirty in the 
specially designed revolving tool- 
storage drum and one in the spin- 
dle. There are thirty-one different 
combinations of thirty-one tools, 
ranging in size up to 2 5/8 inches 
in diameter, that can be utilized 
by the machine, making a total of 
961 tools. 


Fig. 1. Milwaukee-Matic with General Electric program control announced by Kearney & Trecker Corporation 
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materiai-handling appliances recently introduced 


To make tool changes, a trans- 
fer arm automatically pivots out 
from its position beside the drum, 
as shown in Fig. 2, simultaneously 
removes the tool from the spindle 
and a new tool from the tool- 
storage drum, rotates (see Fig. 3), 
simultaneously inserts the new 
tool in the spindle and the other 
in the drum, and returns to its 
normal position. Less than nine 
seconds are required for tool 
changes. 

The General Electric control 
system makes the tool selection 
and directs the work-piece trans- 
fer. If the programmed tool has 
not been loaded into the drum by 
the operator, the drum will con- 
tinue to revolve until it is stopped 
and the proper tool is inserted. 
The tools carry a binary code and 
can be placed at any position 
within the drum regardless of the 
sequence in which they are to be 
used. Mechanical “fingers,” seen 
just in back of the space from 
which a tool has been removed 
from the drum, Fig. 3, feel the 
tools and signal the control to 
stop the drum when the desired 
tool is in position to be removed 
by the transfer arm. 

In operation, the work-table is 
automatically indexed to present 
work-piece surfaces to the spin- 
dle. The spindle moves longitud- 
inally, vertically, and to depth. 
Feed rates range from 1 to 99 
inches per minute and are selected 
in increments of 1 inch per min- 
ute. Spindle speeds from 100 to 
4000 rpm are selected in incre- 
ments of 10 rpm. 

As the spindle is used for tap- 
ping, a complete reversal requires 
0.1 second at 100 rpm and 0.4 


Fig. 2. Close-up of tool-change arm 

and selected tool in the first step 

of change-over on machine illus- 
trated in Fig. 1 


March, 1959 147 


second at 400 rpm. Acceleration 
of the feed drives up to 100 inches 
per minute is accomplished in 
0.05 second. Where feed rates are 
not specified, positioning is done 
at 200 inches per minute. 

The numerical-control system 
was developed specifically for this 
application by General Electric’s 
Specialty Control Department, 
Waynesboro, Va. The control sys- 
tem makes the entire machine 
automatic. It not only directs posi- 
tioning of the work-table and 
three-axis spindle, it also controls 
tool selection, tool changing, 
spindle speed, feed rate, and 
auxiliary functions such as turning 
coolant on and off, as well as op- 
erating the shuttle work pallet be- 
tween the index-table and 
and unload stations. 

Slope and are cutting can also 
be performed by the machine. 
This feature does not introduce 
control complexity, nor difficult 


load 


Edited by FREEMAN C. Duston 


tape-preparation 
quiring computers. 
The machine will perform cir- 
cular cutting of radii from 0.1 to 
9.9 inches in radius increments 
of 0.1 inch. The maximum error 
on are milling is plus or minus 2 
per cent of arc length. Maximum 
speed of arc and slope cutting is 
30 inches per minute, and for radii, 
between 0.5 and 9.9 inches. Ac- 
cording to design engineers the 
control permits users to mill clear- 
ances, “walk” around joint faces, 
and perform similar jobs where 
high accuracy is not required. 
The first step in processing a 
part for the machine consists of 
listing dimensions, machining se- 
quences, and auxiliary functions 
on a simplified planning sheet. 
The engineer or technician takes 
the necessary information from an 
ordinary blueprint. Then a typist, 
using a standard typewriter-tape 
punch, transcribes the planning- 


problems _ re- 





Fig. 3. Tool-change arm shown 

in Fig. 2 in process of transfer- 

ring selected tool to machine 

spindle and returning previously 
used tool to drum 


sheet data. To provide a visual 
check of the accuracy of the 
transcription, corresponding num- 
bers are typed on the planning 
sheet at the same time as they 
are being punched in the 1-inch, 
eight-channel input tape. After 
checking the typed numbers 
against those originally placed on 
the planning sheet, the tape is 
ready for use. If corrections are 
necessary, tapes can be readily 
duplicated with only the changed 
data requiring attention. 

At the machine the tape is read 
by a standard mechanical tape 
reader. The control system is 
equipped with dual storage reg- 
isters to eliminate any loss of 
machine time while the tape is 
being read. Pushing a button is 
all that is required to put the ver- 
satile combination machine into 
operation. Once started, it will 
continue to function automatically 
until the programmed job is com- 
pleted. While the machine is in 
operation, the operator is free to 
prepare the next work-piece for 
production and to select the neces- 
sary tools required if a new part 


is to be machined. This makes pos- 
sible a complete change-over in 
minimum time. 

Circle Item 565 on postcard, page 173 


Automatic Heat-Treating 
Furnace 


An accurate, automatic temper- 
ature control has been developed 
by the Waltz Furnace Co., Cin- 


Waltz heat-treating furnace 


cinnati, Ohio, for its compact 
heat-treating furnaces. The Model 
CH. heat-treating furnace _ illus- 
trated, for example, is equipped 
with electronic, automatic control 
instruments and electrically oper- 
ated control valves. It is com- 
pletely streamlined and has tight 
sealing on the air-operated fur- 
nace doors. It is claimed that very 
little skill is required to operate 
this furnace. Although small in 
size, this particular model furnace 
is completely engineered to heat- 
treat all types of water- or oil- 
hardening steel. 

The furnace has a temperature 
range of 1000 to 2400 degrees F. 
The inside of the firing chamber is 
12 inches wide by 10 inches high 
by 18 inches deep. The tempering 
oven has a range of 250 to 1100 
degrees F., and its inside dimen- 
sions are 21 inches wide by 10 
inches high by 18 inches deep. 
Many sizes and shapes of tools, 
dies, and production parts can be 
heated, quenched and drawn on 
this Model CH furnace. It can 
also be used for annealing, nor- 
malizing, pack-hardening, and 
stress relieving. The furnace is 
also available in an electrically 
heated type which is known as 


Model EH. 


Circle Item 566 on postcard, page 173 
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Automated Transfer Machine for Processing Bearing Caps 


A fully automated, nineteen- 
station transfer machine has been 
designed and built by the Michi- 
gan Drill Head Co., Detroit, 
Mich., to produce bearing caps for 
one of America’s outstanding au- 
tomobiles. These caps are ma- 
chined from castings, each of 
which yields five finished parts. 
When operating at 100 per cent 
efficiency the machine will handle 
seventy-five castings per hour. 

This horizontal and vertical, in- 
line transfer machine is of sec- 
tionalized design, a feature which 
makes it possible to take care of 
future model changes with a 
minimum expenditure of both 
time and money for re-tooling. 
Each working station is designed 
for individual cycling to facilitate 
both setup and checking. As a 
safeguard against obsolescence, a 
number of idle stations have been 
provided for re-tooling and to 


take care of product change re- 
quirements, as well as the ma- 
chining of entirely new products. 
The cast work-pieces are trans- 
ferred by a hydraulically actuated, 
swinging bar type mechanism 
while the pieces are held or 
trapped between hardened-and- 
ground steel slide rails. All feed 
units are of the manufacturer's 
own standard design. 

Other features of this machine 
are: heavy-duty planetary head 
for machining the oil seal at the 
first station; heavy-duty milling 
heads at the milling and sawing 
stations; built-in power-operated 
chip conveyor; and automatic lu- 
brication throughout. All electric 
and hydraulic installations are 
built to JIC standards. 

The bearing-cap castings, after 
undergoing a face broaching op- 
eration, are loaded automatically 
into the first station of the auto- 


mated transfer machine. The op- 
erations performed automatically 
in the eighteen succeeding sta- 
tions include, in the following 
order: planetary milling of oil- 
ring groove; idling in third sta- 
tion which is provided to take 
care of future tooling operations; 
rough-milling ends to length; 
idling at fifth station; drilling ver- 
tical cap holes; drilling bolt holes 
1/2 inch deep and drilling two oil 
holes; drilling bolt holes; idling at 
ninth station; reaming locating 
holes and_ spot-facing the bolt 
holes; idling in eleventh station; 
inspection—probing bolt holes; 
milling three lock slots; milling 
two lock slots; idling at fifteenth 
station; finish-milling to length; 
cutting off in individual bearing- 
cap sections; segregating into 
eject chutes; and checking sides of 
parts for finish. 


Circle Item 567 on postcard, page 173 


Nineteen-station transfer machine for processing bearing caps built by Michigan Drill Head Co 
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Footburt-Schraner automatic crankshaft lapping, fillet-rolling or roll-burnishing machine 


Automatic Crankshaft Lapping, Fillet-Rolling 


or Roll-Burnishing Machine 


The Foote-Burt Co., Cleveland, 
Ohio, has introduced a Footburt- 
Schraner Model SFB completely 
automatic machine for lapping or 
roll-burnishing bearing surfaces 
on crankshafts and for fillet-roll- 
ing stress-concentration points 
where there is a change in the di- 
ameter of the shaft. Attachments 
also provide for lapping thrust 
surfaces. All lapping operations 
are performed by coated-abrasive 
belts. The machine is equipped 
with a hydraulically operated, au- 
tomatic loading and unloading de- 
vice to adapt it for use with inte- 
grated production lines. 

Crankshafts are fed to the load- 
ing station of the machine from a 
conveyor. At the loading station, 
the crankshaft is positioned both 
axially and radially. Transfer arms 
pick up the positioned crankshaft 
and the one in the machine, swing 
both outward, and then move past 
the front of the machine, bring- 
ing the new crankshaft in line 
with the machine and the finished 
crankshaft in line with the unload- 
ing station. The transfer arms then 
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swing inward, positioning the new 
crankshaft between the head and 
tailstock and depositing the fin- 
ished crankshaft on the unloading 
station. 

The headstock drive cup then 
moves in to engage drive holes on 
the crankshaft flange. At the same 
time, the tailstock center engages 
the front end of the crankshaft. 
The transfer arms move out of the 
way and the cycle begins. 

In one installation, the Model 
SFB machine laps all pin bearings, 
main bearings, and thrust faces, 
and roll-knurls wiper grooves on 
an oil-seal diameter. Production is 
sixty pieces per hour at 80 per cent 
efficiency. Resulting finish on the 
lapped surfaces is held to from 5 to 
7 micro-inches. 

The thrust faces are lapped 
by narrow coated-abrasive belts 
which are held in contact with 
them by spring pressure from spe- 
cial attachments which float on 
the lapping-head arms. To provide 
the proper lapping scratch pattern 
on the bearing surfaces, the head- 
stock spindle, work, and tailstock 


center oscillate past the lapping 
heads. Therefore, the thrust-face 
polishing attachments float freely 
on the lapping-head arms to fol- 
low the work and maintain contin- 
uous contact. 

Knurling is done by a hydrauli- 
cally actuated auxiliary head 
which rises from below the work. 
The fillets and bearing surfaces 
are lapped simultaneously. Fillet- 
rolling is done in a separate oper- 
ation to increase fatigue resistance 
by creation of a smooth, com- 
pressively stressed surface. Roll- 
burnishing is done after lapping 
or instead of it, to produce a 
smooth, slightly cold-worked sur- 
face for longer bearing life. 

The Model SFB machine has a 
15-inch swing and will accept 
work up to 36 inches long. Up to 
sixteen heads can be provided; 
each can lap a bearing and a fillet 
and thrust surface on each side. 
The machine is driven by a 10-hp 
motor equipped with electric 
clutch and brake. The hydraulic 
system is separate; a 3-hp motor is 
provided for lapping and _fillet- 
rolling; roll-burnishing requires a 
5-hp motor. 
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Fig. 1. Hufford ‘Spin Forge” of giant size developed to form stainless-steel aircraft and missile parts 


Hufford Giant Size “‘Spin Forge” Machine 


The Hufford Corporation (A 
Division of the Siegler Corpora- 
tion ), El Segundo, Calif., recently 
introduced a huge “Spin Forge” 
machine, Fig. 1, that can easily 
form a piece of stainless steel 1 
inch thick into an aircraft or mis- 
sile part. One of the great ad- 


> 


= 


vantages obtained in forming 
metal parts on this machine is the 
spin-forge action that serves to 
increase the strength of the ma- 
terial used. In some cases the 
strength of the material may be 
increased as much as 100 per cent. 

Many parts heretofore consid- 





Fig. 2. (Left) Diagram showing cross-section of mandrel used on 
machine, Fig. 1, to spin forge part (A). (Right) Mandrel and 
tracer control template used in production of part (B) 
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ered impossible or impractical 
to manufacture in one piece can 
now be produced on this machine. 
The production cycle is said to be 
cut by more than 50 per cent over 
that obtained by methods pre- 
viously employed in making such 
items as rocket engine cases. 

The “Spin Forge” machine is 
capable of applying a total work 
force in excess of one million 
pounds to form parts up to 60 
inches in diameter and 10 feet in 
height. It is 25 feet wide, 24 feet 
high, including its base; and 
weighs more than 450,000 pounds. 
The cross-sectional form or shape 
of two typical parts formed by 
spin forging are shown by the 
heavy black sections at A and B, 
Fig. 2. 

The entire unit is designed to 
meet the new requirements in 
component size, shape, tolerances, 
and materials created by recent 
advances in aircraft and missile 
technology. In operation the “Spin 
Forge” utilizes a combination of 
rolling and shearing principles to 
produce mechanically spun “sur- 
face-of-revolution” sections such 
as conical, tubular, or parabolic 


151 








configurations with varied wall 
thicknesses. Aluminum, titanium, 
nickel, and molybdenum-base al- 
loys, in addition to austenitic 
stainless steels, have been formed 
into different configurations with 
varying amounts of reduction. 

Surface - of - revolution - shaped 
parts with varied contours held to 
a tolerance of plus or minus 0.003 
inch are attained by full (100 
per cent) tracer control. The 
tracer controls are fully transis- 
torized and continuously syn- 
chronize and control the positions 
of the tool rings, both vertically 
and horizontally, and, in conjunc- 
tion with the spindle tachometer, 
maintain a constant feed per rev- 
olution and a constant surface 
speed. Regardless of the diameter 
or contour of the part being 
worked, the speed of the slide, in 
inches per minute, is controlled 
to maintain a constant feed per 
revolution regardless of the spin- 
dle speed. 

In operation, an electronic trac- 
ing head with a stylus traces the 
template. This unit is coupled to 
an oil-gear variable-volume pump 
by an electrohydraulic servo 
valve. This servo valve controls 
the output volume of the 3000-psi 
actuating-system pump and as a 


result controls the positions of the 
tool rings. A double-axis tracer, 
it controls two pump units, one for 


vertical and for horizontal 


movement. 


one 
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Monarch Mona-Matic Lathe Equipped with 
Tracer-Controlled Follow-Rest 


The Monarch Machine Tool 
Co., Sidney, Ohio, has developed 
a tracer-controlled follow-rest for 
use on its Model 21 Mona-Matic 
lathe. This equipment is especially 
designed to solve the difficult 
problem of turning contours on 
long, slender work-pieces where 
conventional steadyrests or fol- 
low-rests cannot be used. Tubular 
pieces, such as rifle and shotgun 
barrels, are typical examples of 
such work. The new equipment 
has anti-friction follow-rest rollers 
mounted above and behind the 
work-piece. Each roller is moved 
in and out by its own hydraulic 
cylinder which is controlled by a 
separate “Air-Gage Tracer.” An- 
other spring-loaded follow roller 
is located adjacent to and imme- 
diately following the tool. 

Turning is accomplished under 
“Air-Gage Tracer” control, the 
tracer-slide being set at a 90-de- 
gree angle to the work. The tem- 
plate, in the form of a master 
work-piece, is traced by three 











tracer heads. The front head con- 
trols the tool while the other two 
heads correspond in position to the 
follow rollers they control. 
Because some work requires 
two cuts, provision is made for the 
use of two master work-pieces— 
one for rough and one for finish 
turning. A template carrier is in- 
dexed hydraulically as required 
during the cycle to move the mas- 
ters into and out of the tracing po- 
sition. Tied in with the cycling is 
an automatic, two-position tool 
turret which indexes hydrauli- 
cally. A roughing-cut tool is used 
during the first pass, and a finish- 
ing-cut tool during the second 
pass, to increase the quantity and 
improve the quality of the work. 
Provision is made for an in- 
finitely variable hydraulic feed up 
to 40 inches per minute. There is 
a separate feed-rate controller for 
the rough- and finish-feed rates 
which can be adjusted to suit the 
work and tool characteristics. 
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Mona-Matic lathe equipped with tracer-controlled follow-rest for contour-turning long, slender work 
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Fig. 1. Elements of Stromberg Time Corporation's ‘‘Transacter'’ system receiving final 
inspection at factory prior to installation at U. S$. Naval Gun Factory 


Stromberg Transacter System for Processing Data 


An electronic data-processing 
system developed for use in all 
mass-production industries, partic- 
ularly in the automotive, aviation, 
and home-appliance manufactur- 


ing fields, has been announced by 
the Stromberg Time Corporation, 
subsidiary of General Time Cor- 
poration, Thomaston, Conn. The 
first production unit of — this 


Fig. 2. Close-up view of Transacter (right) and compiler unit (center) of sys- 
tem for processing industrial data announced by Stromberg Time Corporation 
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“Transacter” system, as it is called, 
has been installed at the United 
States Naval Gun Factory in 
Washington, D. C., where it will 
be used to feed data information 
to an IBM 650 computer. Its pri- 
mary function will be to simplify 
manufacturing control. 

Fig. 1 shows elements of the 
Transacter system receiving final 
inspection at the factory. On the 
bench, in the foreground, are 
Transacter units which gather and 
instantly transmit information to 
a compiler (two in background) 
where it is recorded on punched 
tape for use in other data-process- 
ing equipment which constitutes 
the “electronic brains” of industry. 

The close-up view, Fig. 2, shows 
the electronic equipment of the 
Transacter system which gathers 
information at the point where 
a transaction occurs and instantly 
transmits it to a central data-proc- 
essing station. As many as sixty 
Transacters (at the right in the 
photo) located as far away as 3 
miles from the center station ac- 
cept data from punched cards and 
dials and electronically send it to 
the one central compiler unit (cen- 
ter). The compiler records this 
data on punched tape for storage 
or for transmission to tape-to-card 
converters, automatic typewriters 
or other data-processing equip- 
ment. Thus, the task of gathering 
and transmitting data is reduced 
to seconds. 
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Farrel Heavy-Duty Roll Grinder 


The Farrel-Birmingham Co., 
Inc., Ansonia, Conn., has built a 
Farrel grinder of the moving- 
wheel type equipped with a 36- 
inch diameter wheel. Carriage 
reversal is controlled by microm- 
eter adjustment and is accurate to 
within 0.005 inch for grinding up 
to shoulders. The over-all ac- 
curacy of the machine makes it 
capable of producing any desired 
finish which can be obtained with 
wheels now available. Concentric- 
ities of even the larger work- 
pieces can be held to within 
0.0002 inch. 

A large-diameter body and a 
small-diameter tapered journal 
can be ground with a single setup. 
Because the work-piece does not 
have to be moved to perform 
these two operations, there is an 
important saving in time as well 
as an assurance of concentricity 
between the body and the jour- 
nals. Tapers can be ground in a 
range up to 30 inches in length 


and 1 inch per foot on the diam- 
eter of the work. 

With its unusually wide capac- 
ity range—diameters from 5 to 
75 inches and lengths up to 12 feet 
between centers—this new ma- 
chine is ideal for grinding many 
types of cylinders requiring ac- 
curate finishes. To accommodate 
the larger sizes of cylinders, it is 
provided with a gap type bed. 

The headstock has infinite speed 
variation within a 10 to 1 range, 
which allows the selection of a 
suitable work speed for any diam- 
eter the machine can handle. The 
carriage and grinding wheel also 
have infinite speed variation 
through rheostat control, which 
permits optimum settings for any 
grinding conditions that may be 
encountered. 

The accompanying. illustration 
shows the Farrel cylindrical 
grinder installed in the Westerly, 
R. I., plant of the Cottrell Co., 
a subsidiary of Harris-Intertype 


Corporation, Cleveland, Ohio. 
The cylinder shown in the ma- 
chine weighs 18,000 pounds. 
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Electrode for Sheet Metal 
Welding 


The Lincoln Electric Co., Cleve- 
land, Ohio, has announced a Fleet- 
weld 180, E-6011 electrode for 
arc-welding sheet metal and for 
general maintenance welding. The 
ability of this electrode to operate 
on currents as low as 50 amperes 
and its light slag make possible the 
welding of even 0.036-inch (20- 
gage) material without  burn- 
through. On the other hand, when 
the current is increased, the arc 
becomes forceful and deep pene- 
trating so that it is suitable for 
general repair welding. The elec- 
trode is stable on machines with 
open-circuit voltages as low as 45 
volts. This Fleetweld 180 electrode 
is available in 3/32-, 1/8-, 
5/32-inch sizes. 
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and 


Heavy-duty roll grinder built by Farrel-Birmingham Co., set up for grinding impression cylinder for large printing press 
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De Vlieg Micropoint tool grinder 


**Micropoint” Tool Grinder 


A tool grinder called the “Mi- 
cropoint,” developed for accurate 
sharpening of single-point cutting 
tools, is announced by the De 
Vlieg Machine Co., Royal Oak, 
Mich. This is claimed to be the 
first machine capable of producing 
geometrically correct tool points 
ground to gage-room accuracy. 
It will grind single-point profiles 
with either cone or cylindrical re- 
lief at the radius, and can handle 
tools with 1-inch-square shanks. 

The possibility of human error 
is said to have been substantially 
reduced by the dial-control system 
of this tool grinder. Direct dial 
settings provide a method of fast, 
simple, and accurate adjustment 
for each radius, cutting angle, off- 
set, and clearance in exact ac- 
cordance with the geometric re- 
quirements of the tool. Thus tol- 
erances can be controlled to an 
even finer degree than before. 

The wheel-spindle head has an 
adjustable reciprocating movement 
and the generating cycle is hand- 
operated. 

The Micropoint system of single 
tool-point geometry is based on 
making all dimensions of the cut- 
ting edge relative to the center 
of the tip radius. The accurate 
blending of the radius into the 
flats of the lead and end-cutting 
edges provides a tool profile that 
results in faster, more accurate 
work and a finer finish. 
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Vertical Press Equipped for High-Speed Precision 
Stamping of Rotor Laminations 


A 100-ton press capable of ex- 
ceptionally fast production of pre- 
cision-stamped rotor laminations 
has been built by the Precision 
Welder & Flexopress' Corpora- 
tion, Cincinnati, Ohio. The press, 
Fig. 1, can be used to stamp out 
rotor laminations at rates exceed- 
ing 300 parts per minute—one part 
for each press stroke. This is said 
to be almost three times as fast as 
the production speed previously 
obtained. 

The Precision Flexopress weighs 
close to half a ton. To make 300 
strokes a minute its ram must 
travel 2 inches, come to a full stop, 
and reverse direction 600 times a 
minute. At this speed, the inertia 
of the ram creates an impact force 
of at least 100 tons. Nevertheless, 
the press operates so smoothly that 


it is not even necessary to bolt it to 
the floor. Much of the secret of its 
operating smoothness lies in the 
pre-loaded ball-bearing raceways 
on the ram. The V-type raceways 
require no clearance for lubrica- 
tion. The ram is “locked” to oper- 
ate only in the vertical plane, thus 
preventing sideplay. This no-float 
construction maintains positive 
alignment of punch and die. The 
precision attained by this construc- 
tion is said to result in greatly in- 
creased die life even in this case 
where the dies will be called on to 
blank slots and holes in 0.025-inch- 
thick silicon steel discs. 

The punch-and-repunch method 
used in producing the electric mo- 
tor laminations is a two-step oper- 
ation. First, blanks (“cookies”) are 
stamped out of sheet or strip metal. 


Fig. 1. Press built by Precision Welder & Flexopress Corporation 
for high-speed stamping of rotor laminations 





Fig. 2. Close-up of the Flexofinger blank feeder of press 
shown in Fig. 1 which produces one piece at each stroke 


Then they are stacked as shown in 
Fig. 2 and fed individually into 
the die that punches the slots and 
holes. In spite of this double-han- 
dling, punch-and-repunch proce- 
dure, the process is said to be 
competitive with progressive die 
production of motor laminations 
because of the smaller presses re- 
quired, the much lower die cost, 
and savings in material. 

The feeder, Fig. 2, has been pre- 
cision designed for maximum pro- 
duction with the press mounted in 
its normal vertical position. This 
has the advantage of providing 
absolute control over feeding and 
ejection of the work. Named the 
Flexofinger, this simple shuttle 
feed employs spring-loaded fingers 
(dogs) in reciprocating and_sta- 
tionary guides to slide the “cookies” 
off a stack and into a die. It is 
linked by a timing chain with the 
crankshaft of the press. The 
stamped laminations are shown 
leaving the press in Fig. 3. 

If two “cookies” stick together 
and are fed into the die, the press 
is automatically stopped before 
any damage can occur. The safety 
device operates by detecting indi- 
cated deflection of the press fly- 
wheel caused by as little as 0.010- 
inch additional stock thickness 


156 


which immediately disengages the 
air clutch, stopping the press. 
Circle Item 575 on postcard, page 173 


Delta Lathe with 
Variable-Speed Drive 


A 10-inch metal-cutting lathe, 
featuring a variable-speed drive 
and 3/4inch collet capacity has 
been introduced by the Rockwell 








Fig. 3. Stamped laminations leaving rear of press which 
operates as fast as 345 strokes per minute 


Mfg. Co., Delta Power Tool Divi- 
sion, Pittsburgh, Pa. This lathe has 
been designed to fill the need for a 
low-cost lathe to do heavy-duty 
work in commercial metalworking 
shops, plant maintenance shops, 
toolrooms, and other industrial 
plants. It is compact and easy to 
operate. 

The variable-speed drive pro- 
vides all the advantages of infi- 


Delta lathe in low-cost range brought out by Rockwell Mfg. Co. 
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nitely variable speed from 50 to 
1500 rpm, plus the high-torque 
transmitting power of matched 
V-belts in the final drive to the 
spindle. The smooth, quiet, direct 
drive can be used extensively for 
a variety of thread pitches and for 
heavy cutting. 

The 3/4-inch collet capacity is 
obtained by using a 4-C style collet 
with a 15/16-inch hole through the 
spindle. Other features include: a 
massive, double row, pre-loaded, 
inboard spindle ball bearing which 
is sealed against dirt and lubri- 
cated for life; V-pulley for the two 
matched V-belts located between 
the spindle bearings; a quick- 
change gear-box that provides a 
choice of fifty-four feeds or thread 
pitches; clutch operation which al- 
lows an infinite choice of power 
transmission from a maximum set- 
ting for heavy cuts to a light en- 
gagement to avoid overloading the 
motor; and variable-speed drive 
that can be pre-set on the job to 
whatever high or low speed limit 
is desired in either direct or gear 
drive. For example, in direct drive 
the speed limit can be pre-set at 
500 to 900 rpm (normally 250 to 
1500) for rough- and finish-turning, 
or the many other jobs, especially 
repetitive work, where pre-setting 
is an advantage. 

The lathe is used with a full 
3/4-hp motor and optional Delta 
bench which has adequate space 


for separate mounting of the mo- 
tor. A special motor-mounting kit 
is also available as optional equip- 
ment for mounting the motor at 
the rear of the lathe headstock. 
With this kit the lathe can be 
mounted on any stand or bench. 
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**Miniature Centalign” 
Internal Grinder 


The Bryant Chucking Grinder 
Co., Springfield, Vt. has  an- 
nounced a “Miniature Centalign” 
Model B internal grinder, built 
specifically for grinding bores in 
miniature-bearing races and in- 
ternal ball tracks in miniature- 
bearing outer races. The machine 
is of extremely compact design, 
requiring only 8 1/4 square feet of 
floor space. Work-pieces are auto- 
matically loaded, ground, and un- 
loaded by means of the Bryant 
“Disc Drive Shoe” centerless fix- 
ture. This exclusive Bryant feature 
provides interchangeable “pack- 
aged tooling” which can be set up 
away from the machine if desired. 
Thus it permits almost uninter- 
rupted machine operation, elimi- 
nating the need for long periods of 
down time previously required 
when re-tooling for work-part 
changes. 

A complete range of bores 
and raceways in miniature-bearing 








Bryant “Miniature Centalign’ Model B internal grinder 
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races up to 0.625 inch, outside di- 
ameter sizes, can be ground by 
means of the Bryant “Disc Drive 
Shoe” centerless fixture. 

Other features include new au- 
tomatic wheel-dressing and auto- 
matic loading and_ unloading 
equipment which allows one man 
to operate several of these ma- 
chines at the same time. Separate 
variable cross-feed speeds are pro- 
vided for both rough- and finish- 
grinding operations and for selec- 
tive skip dressing. 
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H-P-M Precision-Controlled 
C-Press 


Unique design features are said 
to be incorporated in a servo-con- 
trolled C-press announced by the 
Hydraulic Press Mfg. Co., a Divi- 
sion of Koehring Co., Mount Gil- 
ead, Ohio. Absolute control of all 
press actions without unnecessary 
and space-taking linkages is one of 
the advantages claimed for this 
equipment. With the press ram at 
the top of its stroke and the valve 
in its closed position, the operator 
starts the machine by depressing 
the control lever. The spiral cam 
connected to the ram then turns a 
fast-lead feed-screw on the valve- 
spool actuator. Slow hand motion 
in actuating the control lever re- 
sults in a slow ram movement; fast 


Servo-controlled C-press built by Hydraulic Press Mfg. Co. 
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action produces a rapid ram move- 
ment. Ram motion is positive and 
smooth. 

This C-press is particularly 
suited to straightening operations. 
The operator has complete control 
of ram speed, travel movement, 
and tonnage imposed on the work. 

In a recent test, a watch was 
placed beneath the ram which was 
brought down until a piece of 
paper laid over the watch crystal 
could be held tightly without 
breaking the glass. The ram was 


then retracted slightly by the op- 
erating lever so that the paper 
could be moved slightly, as with a 
feeler gage. This test, without 
breaking the glass on the watch, 
serves to point out the close control 
the operator has over ram motion— 
a feature applicable to laboratory 
as well as production work, die 
try-out work, compacting tests, and 
other applications of a research na- 
ture where the force of the ram 
must be accurately controlled. 
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Snyder Center-Column Machine for Processing 
Cast-Iron and Aluminum Parts 


A special center-column machine 
for processing a variety of cast- 
iron and aluminum pump bodies 
at a production rate of 100 parts 
per hour is announced by the 
Snyder Corporation, Detroit, Mich. 
This equipment is designed to 
handle a variety of similar parts 
having different location require- 
ments and holes of different sizes. 
It is of compact design and utilizes 
an unusual double-index system 
with two-position fixtures. The dif- 


ferences in the materials of the 
parts to be processed are taken 
care of by providing all machining 
heads with change-gear boxes. The 
drilling- and tapping-head spindle 
speeds are increased for machining 
the aluminum parts by interchang- 
ing a pair of drive-gears. Milling- 
head cutter speeds are increased 
or decreased by interchanging a 
pair of drive pulleys. 

To obtain the maximum number 
of machining operations on the 56- 


Snyder special center-column unit of the double-index type which ma- 
chines a variety of cast-iron and aluminum pump bodies 


inch diameter index-table, eight 
two-position fixtures are indexed 
through sixteen stations to produce 
a finished part at every other in- 
dexing movement of the table. 
When a finished part is unloaded 
from one fixture position, the part 
in the other position is moved to 
the second position and a rough 
part is placed in the first position. 
This means that a part goes 
around the table twice (once in 
each fixture position) before it is 
completed. 

Automatic hydraulic clamping 
and unclamping is provided to 
simplify the loading and unloading 
function. The machine is so de- 
signed that change-over from one 
part to another of the same mate- 
rial is simply a matter of removing 
or changing a few tools and in- 
activating certain machining heads. 

All sliding and rotating surfaces 
on the machine are lubricated by a 
manually operated, central lubri- 
cating system. Oil-mist lubrication 
is provided for the tapping heads. 
This machine is hydraulically oper- 
ated and electrically controlled. It 
has separate pump and tank units 
that provide the hydraulic power. 
The table is also indexed hydrauli- 
cally by a built-in mechanism. 
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Design Aid Templates 

Pic Design Corporation, a sub- 
sidiary of the Benrus Watch Co., 
East Rockaway, N. Y., has brought 
out fourteen “Design Aid” tem- 
plate sheets to assist engineers and 
designers in laying out and con- 
structing models of the so-called 
breadboard type. The templates 
consist of actual-size drawings on 
tracing paper. These drawings 
show in complete, accurate detail 
standard model parts made by the 
Pic Design Corporation, including 
gears, dials, couplings, clutches, 
cams, shaft hangers, differential- 
gear assemblies, speed reducer 
units, etc. In addition, full-size 
templates of 8- by 8-inch and 16- 
by 16-inch metal, slotted bread- 
board plates are included. 

With these templates the de- 
signer can quickly make a layout 
drawing by simply placing the 
part templates in their proper 
positions on the breadboard tem- 
plate and tracing the details. 
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Allen bench type punch press 


Allen Four-Ton Bench Type 
Power Punch Press 


A punch press of completely 
new design (patent pending) is 
now being manufactured by Alva 
Allen Industries, Clinton, Mo. This 
press has a capacity of four tons 
and although it was originally de- 
signed for automatic crimping of 


electrical terminals, it can be used 
for any standard punch-press op- 
eration, such as punching, crimp- 
ing, shearing, blanking, forming, 
drawing, riveting, and cutting. Of 
compact design, it is only 10 5/8 
inches wide, 17 1/2 inches deep, 
and 24 5/8 inches high. The main 
frame casting encases the motor. 
The flywheel is located at the rear 
of the press where it does not 
hinder material feeding from either 
side. 

The press is controlled by a 
solenoid-operated clutch of the 
single-pin, knife type, and can be 
easily changed from repeat (con- 
tinuous) to non-repeat (single- 
stroke) action. The clutch also en- 
ables the operator to mount the 
control switch (either hand- or 
foot-operated) in any position de- 
sired. The open-height die space is 
6 1/2 inches and the throat depth 
or distance from center of ram to 
back of die is 4 inches. The open- 
ing in the bed is 2 by 2 inches and 
the opening between uprights, 4 
by 3 inches. 

The standard stroke is 1 inch, 
but special strokes of 1/4 inch to 
1 1/2 inches are available at extra 
cost. The flywheel weighs 40 
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pounds, is 10 1/8 inches in diam- 
eter, and has a face width of 2 3/8 
inches. The press, complete with 
brake, 1/3-hp motor encased in 


frame casting, solenoid-operated 
clutch, with one hand or foot con- 
trol switch, weighs 223 Ibs. 

Circle Item 581 on postcard, page 173 


*‘Lanhyrol”’ Thread-Rolling Machine 


The Landis Machine Co., 
Waynesboro, Pa., has developed a 
“Lanhyrol” thread-rolling ma- 
chine to handle double-end studs 
up to 131/2 inches in length. 
Through the use of extended spin- 
dles, the machines will produce 
3/8- to 9/16-inch studs at the rate 
of 102 per minute and 5/8-inch 
studs at the rate of 80 per minute. 
The operation is performed by the 
“continuous” rolling method, the 
parts being automatically fed into 
the machine from an_ inclined 
magazine. They are held and car- 
ried into rolling position by an 
indexing work-rest “cage.” 

The thread-rolling dies are of 
the segmental type and are held 
hydraulically at a fixed center dis- 
tance. They are designed to roll 
the threads on two parts per die 
revolution. Upon completion of 
the threading operation, the parts 
drop into a conveyor. 


Two methods of rolling are 


LANBIS MACHINE CO 
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available. The first and fastest is 
by segmental or cam-periphery 
type dies with mechanical index- 
ing for parts up to and including 
5/8 inch in diameter on either 
single- or double-end work and 
for 3/4-inch diameter single-end 
work only. In this range, combina- 
tions of coarse and fine pitch 
threads can be rolled, including 
left- and right-hand threads, large 
and small diameters, or identical 
threads. 

The second method is used for 
work larger than 3/4 inch in di- 
ameter on one end only. Plain cy- 
lindrical “infeed” dies are used 
with an automatic infeed cycle 
and electropneumatic indexing is 
substituted for mechanical index- 
ing. A change-over from one di- 
ameter to another requires only 
interchanging the thread-rolling 
dies, magazine chute rails, and 
work-carrying rings. 
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Landis “Lanhyrol” thread-rolling machine 





“Numeripath"” controlled 54-inch vertical boring and turning mill developed by Giddings & Lewis 


Giddings & Lewis Machines Available with *‘Numeripoint” 
or ““Numeripath” Controls 


All machine tools made by the 
Giddings & Lewis Machine Tool 
Co., Fond du Lac, Wis., are now 
available with either one of two 
control systems. These systems are 
designated “Numeripoint” and 
“Numeripath.” The “Numeripoint” 
control is of the punched-paper- 
tape, discrete-positioning type. It 
was described in its application to 
the Giddings & Lewis vertical tur- 
ret lathe announced on page 160 
of February, 1959, MaAcHINneEry. 
The “Numeripath” control contin- 
uous-path magnetic tape system 
for contour-machining is of the 
type employed on the Giddings & 
Lewis DiMil described and illus- 
trated on page 149 of January, 
1959, Macutnery. The director unit 
for the continuous-path magnetic 
tape control system will continue 
to be known as the “Numericord 
Director.” 

The 54-inch vertical boring mill 
shown in the illustration and the 
“Numeripath” control which op- 
erates it were both developed by 
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Giddings & Lewis. The machine 
was developed for the Gray Tool 
Co., Houston, Tex., and will be 
used for contour-machining of 
valve bodies. This machine is 
equipped with a_ five-position, 
right-hand turret-head with power 
indexing, and a left-hand swivel- 
ing ram type tail-head. Feed and 
traverse of turret-head, ram, and 
saddle can be operated by tape or 
pendent control, as can the turret- 
indexing and table speeds. Tape 
control of the left-hand head was 
not required by the customer, but 
can be provided. 

On complex, contoured pieces, 
programming and preparation of 
tapes will be practical even for 
one-of-a-kind — parts—with the 
added advantage that duplicate 
parts can be reproduced accu- 
rately from the stored tapes at any 
time, even years later. On long or 
frequent runs of simple parts, the 
tape will reduce setup, machining, 
and floor-to-floor time substan- 
tially. Accuracies and production 


rates will be predictable and inde- 
pendent of the operator's skill. 

The Numeripath control system 
includes a Giddings & Lewis Nu- 
mericord director, a magnetic tape 
recorder, and a control console 
with tape playback unit. The di- 
rector interpolates programmed 
data from a punched paper tape 
and transmits electrical impulses 
to the magnetic tape recorder. The 
permanent recorded tapes thus 
produced are then used to operate 
the machine. 

Provisional stops for inspection 
of work or tool can be programmed 
as required, “Playback” stops can 
also be provided for taking a sec- 
ond cut on a contour, when re- 
quired, for greater depth. In this 
case the tape is run back to the 
beginning of a cut and replayed 
for a repeat operation. At any time 
during tape operation, the ma- 
chine can be placed under manual 
operation by a simple switch on 
the control console. An electrical 
interlock prevents manual and tape 
control from functioning simulta- 
neously. 
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Rotary Assembly Machine with Press Station 


The Ferguson Machine Corpo- 
ration, St. Louis, Mo., has brought 
out a high-speed, rotary assembly 
machine furnished with an integral 
pressing station. This unit, desig- 
nated the Type “O” Pressembler, 
performs crimping, riveting, stak- 
ing, and forming operations in 
conjunction with automatic assem- 
bly work in the manufacture of 
small parts. It can also be used for 
dial-fed secondary press opera- 
tions. The equipment incorporates 
a roller gear drive as the dial-in- 
dexing mechanism to provide a 
smooth transfer movement without 
sudden starts and stops. The drive 
achieves an accuracy of 0.001 inch 
and zero backlash without employ- 
ing auxiliary locating or locking 
methods. The minimum operating 
time without maintenance is rated 
at 8000 hours. 

The capacity of the press sta- 
tion is 14 tons with a 2-inch 
stroke. The reverse-frame design 
permits easy access to press bear- 


Rotary assembly machine with integrated press station 
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ings, pitman, slide, die, etc., from 
behind the press instead of over 
the dial and work stations. Extra- 
long ram guides eliminate the need 
for sub-presses except in cases 
with the most unusual accuracy re- 
quirements. 

Two models are available, with 
dial sizes of either 24 or 36 inches, 
and 6, 8, 12, or 16 stations. The 
Model “E,” for assembly opera- 


tions requiring long cycle times 
and variable dwell, has a produc- 
tion rate of forty pieces per min- 
ute. The press station and index- 
table are separately powered and 
synchronized through electrical in- 
terlocks. The Model “M” Pres- 
sembler attains production rates up 
to 150 assemblies a minute. Me- 
chanically timed and synchronized, 
its dial and press are driven by a 
single motor. 

Circle Item 584 on postcard, page 173 


Moore Jig Grinder 


A No. 3 jig grinder designed to 
finish-grind tools to fine tolerances 
for use in missile production has 
been announced by the Moore 
Special Tool Co., Inc., Bridgeport, 
Conn. This machine has a table 
capacity of 11 by 24 inches by 18 
inches high. It will grind straight 
or tapered holes and regular or ir- 
regular contours to size in hard- 
ened parts with a high degree of 
accuracy. Slot-grinding and chop- 


grinding can also be performed 
with equal efficiency and accuracy. 
Spindle speeds are infinitely vari- 
able from 40 to 250 rpm. Because 
of the exceptional accuracy with 
which this machine is built, it is 
claimed that it will produce work 
to tolerances well under 0.0001 
inch. 

The greatest error in any inch 
of longitudinal travel is 30 mil- 
lionths of an inch and only 90 


Precision jig grinder built by Moore Special Tool Co., Inc. 
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millionths of an inch in 18 inches. 
The greatest error in any inch of 
cross travel is 30 millionths of an 
inch and only 90 millionths of an 
inch in 11 inches. Squareness of 
the compound slide (full travel) is 
accurate within 60 millionths of an 
inch. The spindle-housing travel 
error is held to 90 millionths of an 
inch in 13 inches and the spindle 
travel, to 90 millionths of an inch 
in 3 5/8 inches. 


Major features of the new ma- 


chine are: hardened, ground, and 
hand-lapped steel ways, which 
eliminate gibs and overhang; in- 
finitely variable spindle speeds 
within the range of 40 to 250 rpm, 
permitting faster strokes for chop- 
grinding; more accessible cross- 
clamping; micro setting of the 
vernier dial; and quick-setting pre- 
cision lead-screws—all of which 
serve to simplify the finish-grind- 
ing process. 
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Moline Special Three-Way Drilling and Milling Machine 


The Moline Tool Co., Moline, 
Ill, has built a Model HHU86, 
three-way, multiple-spindle drill- 
ing and milling machine for proc- 
essing tractor transmission cases. 
This machine is essentially a com- 
bination of two horizontal drilling 
units and a milling unit attached 
to a central base which carries the 
work-holding fixture. 

The drilling unit at the left has 
forty-seven slip type spindles with 
universal-joint drives, each accu- 
rately located in a bored hole in a 
slip-spindle plate. Available drill- 
ing area is 30 by 54 inches, with 
5/16- and 27/64-inch drills, as 
well as combination 27/64-inch 
drill and 1/2-inch counterbore. 
The universal-joint drive permits 
relocation of spindles to any point 
within the drilling area by use of 


a different slip-spindle plate of the 
required design. 

The main drive of the unit is 
equipped with a two-speed-and- 
neutral, quick-shift selector which 
changes the rotational speed of all 
spindles simultaneously. In addi- 
tion, each of the fifty-six spindle 
drivers (which includes nine extra 
drivers for additional spindles 
when needed) in this unit is pro- 
vided with individual two-speed- 
and-neutral adjustment. A pick-off 
gear-case is included for changing 
spindle speeds available through 
the speed selection devices. 

The rear drilling unit (not visible 
in the illustration) has a main slip- 
spindle plate that provides a 32- 
by 18-inch drilling area and carries 
twelve universal-joint-driven spin- 
dles with 17/32-inch drills. Also 


mounted on this main plate, and 
about 2 feet ahead of it, is a 10- 
by 12-inch auxiliary plate carrying 
eleven similar spindles using 5/16- 
and 1/2-inch drills for drilling an 
intermediate wall in the work- 
piece. This twenty-three-spindle 
rear unit has all the spindle-speed- 
changing features available in the 
forty-seven-spindle unit. Both of 
the horizontal, universal-joint type 
drilling units on this machine are 
adaptable for vertical mounting 
or as components of transfer type 
equipment. 

At the right of the work-holding 
fixture is a two-spindle milling unit. 
Each of these two vertical spindles 
carries a pair of milling cutters for 
machining bosses located in re- 
cesses of the transmission case. The 
vertical distance between the two 
pairs of milling cutters can be in- 
creased, if required, to suit differ- 
ent boss locations. 

With a transmission case loaded 
and clamped in the fixture, an 
automatic operating cycle is started 
by push-button control. The stand- 
ard hydraulic feed cycle for all 
machine units consists of rapid 
advance, feed, and withdrawal to 
starting position. Individual con- 
trol of the horizontal travel of the 
drilling and milling units is in- 
cluded for setup and tool adjust- 
ment. Renewable guide bushings 
in the fixture prevent drill runout. 
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Special machine for processing tractor transmission cases built by the Moline Tool Co. 
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Littell vacuum lifter for steel and 
non-ferrous plates 


Vacuum Lifter for Steel 
and Non-Ferrous Plates 


The Vac-U-Mation Division, F. J. 
Littell Machine Co., Chicago, IIL, 
has announced the addition of 
square-cup vacuum lifters to its 
line of lifting and moving equip- 
ment for handling steel and non- 
ferrous plates. The unit, shown 
with the upper housing raised, has 
two 20-inch square vacuum cups, 
each with 400 square inches of 
lifting surface. At 10 psi each cup 
has 4000 pounds of lifting power, 
so that with a 4 to 1 safety factor 
the lifting capacity is still 1000 
pounds. The square cups are 
adapted for use in one-, two-, 
four-, and eight-cup Vac-U-Mation 
units. 

The vacuum pump is a twin- 
cylinder, high-volume, dry-piston 
type. It requires no oil and is ca- 
pable of maintaining 27 inches of 
vacuum. The pump has a displace- 
ment of 6.57 cubic feet per minute 
and is driven by a 1/2-hp, 115-volt, 
one-phase, 60-cycle motor ar- 
ranged to run periodically so that 
a minimum of 20 inches and a 
maximum of 25 inches of vacuum 
will be maintained in the reserve 
bank. 

This heavy-duty unit is capable 
of handling even the most rugged 
jobs. Since the vacuum pump 
maintains a constant reserve of 
vacuum in the tank, even an elec- 
trical failure will not permit the 
load to drop for a reasonable 
length of time. 
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Cleveland IG Beam-Punching Machine 


The Cleveland Punch & Shear 
Works Co., Cleveland, Ohio, has 
brought out an IG beam-punch- 
ing machine capable of piercing 
two 1-inch holes through metal up 
to 1 inch in thickness. It will ac- 
commodate the flange and web of 
standard 6- to 24-inch I-beams. 
The unit is designed to punch 
structural steel shapes in both 
web and flange, and can also be 
used in plate work. Equipment in- 
cludes one high and two low die- 
holders and three gaged punching 
attachments. The die-block offers 
the added convenience of having 
two dies of different diameters, 
permitting the punching of holes 
to close centers. 

The equipment has a_ throat 
depth of 24 inches, and the outer 
leg is adjustable. The sliding 
head and bolster block have T- 
slots for easy adjustment of hand 
gaged attachments. The machine 
is specially designed for use in 
bridge building, and in railroad, 
shipyard, and structural shops. It 
can be used for a wide range of 
structural-steel fabrication, since 
it can also be equipped for flue- 
hole punching, notching, and 


coping, as well as for shearing 
angles, plate, or bars. 

A convenient treadle or start- 
and-stop buttons on the frame 
control the automatic, non-ham- 
mering, jaw type clutch with its 
safety cam-ring. The cam-ring can 
be adjusted to stop the sliding 
head at any point in its stroke. 
The gears and flywheel are com- 
pletely enclosed. 

The main shaft is a hammered- 
steel forging with the bearing ac- 
curately ground and polished to 
size. The clutch bearing is pro- 
vided with two keys driven in 
place and held by two fillister 
head screws. Bed bearings are 
bronze-bushed. The sliding head 
is reciprocated by a pitman and 
trust block which is oil-grooved 
and polished. The pitman is a 
steel casting, bronze-bushed and 
arranged so that the pressure is 
always exerted directly over the 
cutting tool to eliminate undue 
friction and shifting strains. The 
machine has a punching pressure 
of 156 tons. It can also be fur- 
nished in various sizes and ca- 
pacities. 
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Cleveland IG beam-punching machine with one high and two low die-holders 
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Fig. 1. Gallmeyer & Livingston electrolytic surface grinder equipped 
with serrated metallic wheel for application of interrupted-arc ma- 
chining process developed by the Anocut Engineering Co 


Interrupted-Are Process for Machining Honeycomb Cores 


The Anocut Engineering Co., 
Chicago, Ill, has announced a 
process for high-speed machining 
of stainless-steel and aluminum 
honeycomb cores. In Fig. 1 is 
shown a Gallmeyer & Livingston 
No. 36 electrolytic surface grinder 
equipped with a serrated metallic 
wheel specially designed for 
machining stainless-steel honey- 
comb cores, such as the one il- 
lustrated in Fig. 2, by the new 
interrupted-are method. 

The interrupted-are process dif- 
fers from regular Anocut electro- 
lytic machining in that the re- 
moval of metal is accomplished, 
not by electrolysis or “deplating” 


Fig. 2. Stainless-steel honeycomb ma- 
chined by interrupted-arc process on 
equipment such as shown in Fig. 1 
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but, rather, by a series of sparks 
or arcs of short duration. The 
grooves or serrations on the work- 
ing surface of the metallic wheel 
are wide and deep enough to as- 
sure the extinction of the arc 
passed between the working seg- 
ments of the wheel and the honey- 
comb work or foil. 

Test work has been conducted 
using slots 1/4 inch wide and 1/4 
inch deep. The working segments 
are approximately 0.080 inch 
wider than the grooves. The wheel 
or electrode is rotated at a speed 
to provide approximately 2500 
contacts per second, so that this 
many arcs of brief duration are 
struck and extinguished, thereby 
removing the metal foil of the 
honeycomb structure. 

Experiments have been con- 
ducted with the new process op- 
erating (1) in air, that is, without 
coolant, (2) with water, and (3) 
with Anocut electrolyte solutions. 
The work done without any cool- 
ant caused the generation of ex- 
cessive heat even at quite slow 
removal rates. The rate of re- 
moval and quality of work were 
improved by the use of water. But 
the fastest and the best quality 
of work was obtained with Anocut 
electrolyte solution. A standard 
Anocut Model 1000 power-supply 


unit like that used for true elec- 
trolytic machining is employed. 

On stainless-steel honeycomb 
core of 1/4-inch cell size made 
of 1 1/2 mil foil (Fig. 2), it was 
possible to remove material to a 
depth of 0.060 inch at a rate of 
30 feet per minute. Flatness was 
held within 0.001-inch total indi- 
cator reading. The width of cut 
was 0.650 inch. 

As a result of tests it is recom- 
mended that the interrupted-arc 
process be used only for roughing 
and that final finishing be done by 
Anocut electrolytic machining in 
which sparking and arcing are 
held to such a level that no ther- 
mal damage can occur. 
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Seven Measuring Tools 


Added to Kwik-Chek Line 


The Industrial Division of the 
Hamilton Watch Co., Lancaster, 
Pa., has expanded its Kwik-Chek 
ine to include 


seven measuring 


Kwik-Chek precision dial comparator 


tools. Three of these precision in- 
struments are now available and 
four more will be put on the mar- 
ket in June. Heading the list of 
these instruments is the precision 
dial comparator illustrated, which 
incorporates the following  fea- 
tures: direct reading in increments 
of 0.00005 inch; range of 0.004 
inch; fully jeweled and shock-re- 
sistant; and dual-gaging contact 
pressure and fine adjustment on 
both stand and gage. 


Circle Item 590 on postcard, page 173 
(This section continued on page 168) 


MACHINERY, March, 1959 





S\N EEI 


KISSES FOR SWEET CHARM 


What? Air Polices the Hands Of Policy! 


We are not serious, but— 


The boys might forget that a kiss doesn’t involve the 
hands but this circuit doesn’t. The screen takes care of 
this. When both his hands depress the actuator buttons, 
they start the sequence to lift the screen, but ‘‘sneaking”’ 
one hand off calls for the screen to again guard Miss 
‘‘Belle-of-the-Bazaar.’’ Our society is pretty romantic 
so we doubt if this ‘automatic bolster’’ will ever become 
popular. But as a safety feature on presses, brakes and 
shears the Ross non-tie-down valve, designed to keep 
both the operator’s hands occupied, should become 
popular. 


If you are interested in “‘two-hand safety”’ you 
are interested in a Ross non-tie-down valve. 


If the operator follows instructions, then two three-way 
valves, either in series or in parallel, can protect his hands 
to a degree; but the operator who sets his mind to it, can 
leat either of these hook-ups and keep one hand free. 
This valve is designed to avoid one hand operation. In 
the Ross non-tie-down circuit, both three-way button 
valves are depressed at once to initiate an action and 
both released before another action can be initiated. 


loss OPERATING VALVE CO. 


110 E. Golden Gate Ave. ¢ Detroit 3, Michigan 
MACHINERY, March, 1959 


The Ross non-tie-down valve is just one of the many 
designed by Ross to assist in creating safer press circuits. 
Call your nearby Ross engineer or write for full details. 
































SEQUENCE OF OPERATIONS 


Operating valves “A” and “B” simultaneously permits air to 
flow through the valve “C”, shifting valve “D". Valve ‘‘D" 
operates cylinder raising screen. 


De-actuating valves “A” and ‘“B"” simultaneously de-actuates 
valves “C” and “D". Cylinder retracts and valve “C" re-sets 
itself for another cycle. 


Operating either valve “A” or “B" independently will not 
cause valve “C" to pass actuating air to valve “D". 


De-actuating either valve “A” or “B" independently, causes 
pilot air to valve “D" to be exhausted through valve “C". After 
that occurs both valves “A” and “B” must be released to 
re-set valve “C” before it will pass air to valve “D" again. 
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* SIMPLE ... to understand, * LOW COST ... priced far * SAVES TIME ...as much 


Here’s the PRACTICAL* approach 


sonetuePOTTER & JOHNSTON..... 


operate and maintain. 


PREPARING THE INITIAL TAPE 
TAKES LESS THAN 30 MINUTES... 
for the average job, and preparation 
is readily handled by any clerical or 
other non-technical employee. Since 
the tape is easily stored for re-use, ad- 
ditional time is saved on every repeat 
run. Using a simple code table, a 
‘program chart”’ is first prepared from 
the regular operation sheet. No math- 
ematical computations or conversions 
are involved. Following the coded data 
on the program chart, the tape is then 
punched, using the compact tape 
peegeneten unit. This is equipped 
with easily set dials for moving the 
tape to the correct address points . . . 
and clearly marked buttons that are 
pressed to punch all necessary ma- 
chine commands into the tape. 


/ & 


below other tape control systems. 


ALL PROGRAMMING SETUP TIME 
IS ELIMINATED ... by simply placing 
the tape in the machine’s tape reader 
—which takes only a couple of min- 
utes. Unusually compact, the controls 
are installed as part of the machine 
and occupy no additional floor space. 


as 25%. 


PARTS ARE COMPLETED IN MIN- 
IMUM TIME .. . under tape control, 
because the entire machining cycle 
is programmed by the Engineering 
Department instead of the setup man. 
As a result, machine spends more time 
cutting metal, less time “‘cutting air.” 
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to Automatic Machine Programming 


Potter & Johnston Tape Control is a unique new 
type of control system that makes the advantages of 
automatic programming available on a practical, 
economically realistic basis. The very low initial cost 
of $3,500.00 is possible, because of its simplicity. It is 
not electronic, and therefore requires no tubes or 
transistors. Unlike other systems, P&J Tape Control 
can be easily added to current models of Potter & 
Johnston Automatics already in the field, in addition 
to being available on new machines. 


Operating under the P&J Tape Control System, all 
motions of the machine’s spindle, turret and cross 
slides—including all speed and feed changes—are 
controlled by a quickly prepared plastic tape. As a 
result of the increased efficiency made possible by 
this system, a manufacturer using a P&J Tape Con- 
trolled Automatic in regular production has already 
reported savings of 25% in machining and setup 
time. In addition, the cost-cutting benefits of auto- 
matic machining are now made available for many 
production runs involving 25 pieces or less. 
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. AUTOMATIC TURRET LATHES WITH CHUCK SIZES FROM 6 INCHES TO 42 INCHES .... 


POTTER & JOHNSTON 


SUBSIDIARY OF PRATT & WHITNEY COMPANY, INC. 
PRECISION PRODUCTION TOOLING SINCE 1898 
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YOU'LL FIND ALL THE POTTER & JOHNSTON Company, Pawtucket, R, I. 
“a gfe : aoe cy  Pleasesend my free copy of Bulletin No. 176 fully describing P&J Tape 
circular. Bise the coupon here to Control for Automatic Turret Lathes. 
send for your free copy. See for 
yourself a this — — NAME POSITION 
can provide the practical, simple 
answer to your profit-building, COMPANY. 
cost-cutting requirements. 
Potter & Johnston Company, 3 we 
Pawtucket, Rhode Island city 
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Fig. 1. Automatic machine equipped for processing automotive parts built by Kingsbury Machine Tool Corporation 


Kingsbury Multiple-Unit Automatic Equipped to Process 
Valve Bodies for Automatic Transmissions 


The Kingsbury Machine Tool 
Corporation, Keene, N. H., has just 
built a miultiple-unit automatic 
with center column as shown in 
Fig.. 1, which performs forty-four 
operations on valve bodies for au- 
tomatic transmissions. Nineteen 
units mill, drill, countersink, ream, 
and tap valve bodies, like the one 
shown in Fig. 2, at a gross rate of 
300 parts per hour. A 63-inch in- 
dex-table holds fourteen work fix- 
tures equipped for power clamp- 
ing and automatic unclamping. 
The operator nests the work in the 
clamping ram with the large joint 
face up. When he presses two but- 


Fig. 2. Valve body for automatic 
transmission processed by machine 
shown in Fig. 1 
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tons, an air cylinder depresses a 
vertical ram that causes the part to 
be clamped up against a locating 
plate. 

On a separate column in the left 
front part of the machine is a ver- 
tical unit that mills the face. A mo- 
torized-spindle unit drives a mill- 
ing cutter at 7200 rpm. This unit 
is counterbalanced on the column 
with a drilling unit so that the feed 
of the drilling unit passes to the 
milling cutter. 

On the center column are six ver- 
tical units that drill seventeen 
holes in the joint face, ream three, 
and tap one. Mounted on knees are 
twelve horizontal units that oper- 
ate on six holes. Four holes are so 
deep that the drilling is done in 
three steps to keep within the al- 
lotted time cycle. 


Circle Item 591 on postcard, page 173 


Reeves Motodrive with 
“Scoop” Mounting 


\ motor-mounting assembly for 
the Reeves variable-speed Moto- 
drive has just been announced by 
the Reeves Pulley Co., Columbus, 
Ind., a division of Reliance Elec- 


tric & Engineering Co., Cleve- 
land, Ohio. It is designed to save 
time in making installations. This 
compact “Scoop-Mounted” Moto- 
drive is designed to rigidly sup- 
port a separately foot-mounted, 


Reeves ‘Scoop-Mounted” Motodrive 


ball-bearing standard NEMA hori- 
zontal motor. With this equipment 
the motor can easily be removed 
and a new stock motor installed in 
case of failure. 

The heavy-duty, cast-iron scoop 
type platform, which is securely 
bolted to the drive frame, supports 
the motor. The motor can be 
bolted to the scoop and its shaft 


MACHINERY, March, 1959 





SOCONY MOBIL OIL COMPANY, INC. 


NAVIGATIONAL TRIUMPH... 


... thanks to ultra precision pioneered by the Société Genevoise d’Instruments 


de Physique, with the help of Mobil Sp 
Up periscope! And there it is—right on tar- SIP, with a century of experience, today 


get—the floating ice island known as weather builds machines with master standard scales WHY 0.00004" (A MICRON) 
station Alpha. The atomic sub, U.S.S. Skate, accurate to a micron (0.00004"). Lubrication 





The December, 1958 issue of Socony 
“ ° ’ . ’s mag: . > 1 ¢ 
recently scored this navigational “‘bull’s-eye in this realm of precision is critical. Friction Mobil's magazine, Oil Power, will fea 


18 


; . . . ture the story of the Société Genevoise 
after traveling 248 miles, deep under Arctic ice, and wear must be cut to virtually zero. Yet a ; 


. d'Instruments de Physique and the 
without a look at sun, stars communication film of ordinary oil is too thick ...can cause vital part it plays in today’s precision 
of any kind. Sharing the credit for this uncanny machine inaccuracies. SIP relies on Mobil to standards for industry. To obtain a 
: - . ’ » irese 

accuracy was the Navy's new inertial naviga solve such critical lubrication pre yblems spec free copy, mera _ and saps 

’ . to Socony Mobil Oil Company, Inc., 

1S n built hi rth merican riat flies hi yhricantec P SIP -} 2 . 

tion system built by North American Aviation ifies Mobil lubricants for all SIP machines. 150 East 42nd Street, New York 17, 
on precision machines provided by the Société What better proof that Mobil can solve your N. Y., Room 2052 
Genevoise d’Instruments de Physique (SIP). most critical lubrication problem? 




















Mobil CORRECT LUBRICATION Another reason you're Miles Ahead with Mobil 


OCONY MOBIL OIL CO., INC., and Affiliates: MAGNOLIA PETROLEUM CO., GENERAL PETROLEUM CORP., MOBIL OVERSEAS OIL CO., INC 


(The machines mentioned are the ultra precise SIP Jig Boring, Milling and Measuring Machines) 
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connected to the constant-speed 

disc assembly of the Motodrive. 
The “Scoop-Mounted” Motodrive 

is available in sizes from 1 through 

10 hp. Other Motodrives are avail- 

able up to 40 hp. 
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Machine for Honing Giant- 
Size Cylinder Liners 


The Barnes Drill Co., Rockford, 
Ill., has just installed an extra- 
heavy-duty machine for honing 
large bearings, cylinders, cylinder 
liners, marine and diesel engine 
parts, and compressor cylinders in 
the plant of a heavy-equipment 
manufacturer. The unit has a ca- 
pacity for honing work up to 36 
inches in diameter and 72 inches 
in length. It has a 30-hp motor on 
the head and a 20-hp motor on 
the hydraulic unit. 

The machine shown is equipped 
for pneumatic hone expansion. It 
has a spindle stroke of 80 inches 
and is used for honing cast-iron 
cylinder liners from 14 to 19.5 
inches in diameter and 70 inches 
in length. Stock is removed to a 


depth of 0.010 to 0.020 inch by the 
honing operation. A finish of 7 to 
32 micro-inches is obtained. 

Circle Item 593 on postcard, page 173 





Heavy-duty Barnesdril single-spindle 
vertical honing machine 


170 





Lamb automatic machine for assembling welch plugs in engine blocks 


Transfer Machine Designed to Automatically Assemble 
Welch Plugs and Pipe Plugs in Engine Blocks 


A nine-station transfer type 
machine designed and built by 
F. Jos. Lamb Co., Detroit, Mich., 
applies sealer, assembles eight 
welch plugs, and runs four pipe 
plugs to depth in 121 engine 
blocks per hour. All operations are 
completely automatic. 

The airtight sealer system of 
this equipment requires very little 
attention for efficient operation. 
The machine was designed as part 
of an automatic, engine-block 
transfer line. However, it is a self- 
sufficient unit, and can be used 
separately or incorporated into 
any block-processing line. The first 
station is equipped to accept 
blocks that are loaded automati- 
cally or manually. 

The sealing stations feature 
unitized construction. Sealing com- 
pound is fed from a central pres- 
surized tank through the spindles 
and applicator quills. Each spin- 
dle is equipped with a metering 
unit and just the right amount of 
compound is applied through the 
rotating quill in a single bead 
around the hole seat. Welch plugs 
are fed from motorized hoppers 
through chutes into hydraulically 
actuated shuttles. The shuttles 
space and load the welch plugs 
onto the nose of the pressing man- 


drels while in the back position. 
The mandrels rotate and expand 
the plugs in the holes. Pipe plugs 
are started manually, then run to 
depth and tightened to the pre- 
determined torque by pneumatic 
wrenches which are mounted on a 
hydraulically actuated slide. 

A shuttle type transfer mecha- 
nism moves the blocks through the 
machine. The blocks are _posi- 
tioned on locating pins and 
clamped by an overhead hydraulic 
clamping bar. Additional features 
which assure high production 
efficiency and operating conven- 
ience are: automatic lubrication, 
manifolded hydraulic components, 
schematic light panel to indicate 
machine function or malfunction, 
and swivel push-button panel for 
right or left side operating position. 
Each station has individual con- 
trol buttons to permit independent 
operation. All electric, hydraulic, 
and pneumatic components con- 
form to JIC standards. 

A Lamb two-station, block air- 
test unit can be added to the ma- 
chine or integrated elsewhere in 
the processing line. The air-test 
unit automatically shuttles rejected 
blocks onto a reject conveyor. 

Circle Item 594 on postcard, page 173 
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copy more than three times faster on 


New Britain 4-spindle copying lathe 


For the first time... multiple spindle copy turning. Loading station 
and three work stations. Work chucked between centers which 
index together. Template-controlled hydraulic slides perform copy 
turning; cross slides and/or forming arms perform a wide variety 
of additional operations. Two-speed spindles, automatic loading 
and unloading, and automatic chip conveyor optional. The New 
Britain Machine Company, New Britain-Gridley Machine Division, 
New Britain, Connecticut. 


Model 412/25 Copying Lathe 








A New Britain four-, six- or eight-spindle chucker with open-end 
design, massive forming arms, large capacity (up to 15”) will ma- 
chine your castings and forgings faster at less cost. You can measure 
it in income instead of cost because New Britain Chuckers pay as 
they go. New Britain’s new financing plan makes large initial invest- 
ment unnecessary. New Britain-Gridley Machine Division, The New 
Britain Machine Company, New Britain, Connecticut. 
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3. Drop in mailbox . . . we'll do the rest. 





NEW CATALOGUES 





CASTINGS—Meehanite Metal Corpora- 
tion, New Rochelle, N. Y. Bulletin No. 
35, entitled ‘“Meehanite Castings Serve 
All Industry,’ containing forty-three il- 
lustrations showing applications covering 
almost every major industry and giving 
table of physical properties of the types 
of metals available. Copies may be ob- 
tained by requesting them on company 
stationery trom Meehanite Metal Corpo- 
ration, 714 North Ave., New Rochelle, 
N. Y. 


BRASS—tTitan Metal Mfg. Co., Belle- 
fonte, Pa. Revised booklet on brass rod 
mill products, giving weight, size and 
tolerance tables, specifications, and other 
technical data in handy form. Titled 
“For Your Metal Money's Worth,’ it is 
available by writing to: Customer Service 
Division, Titan Metal Mfg. Co., Belle- 
fonte, Pa., on company letterhead. 


TUBE BENDERS—Wallace Supplies Mfg 
Co., Chicago, III. Catalogue discussing 
the critical bending of thin-wall, high 
strength alloy tube for applications in 
missile and jet plane work. Request this 
catalogue on your letterhead of Wallace 
Supplies Mfg. Co., 1300 Diversey Park 
way, Chicago 14, Ill 


LAYOUT TEMPLATES—Repro-Templets 
Inc., Oakmont (Allegheny Co.), Pa. 102- 
page catalogue listing reproducible. tem- 
plates available for the layout of ma- 
chines, material, shop equipment, etc 
Write for this on your letterhead tc 
Repro-Templets Inc., 5 Pennsylvania 
Ave., Oakmont (Allegheny Co.), Pa 


GENERAL INFORMATION—Carborun- 
dum Company, Niagara Falls, N. Y. In 
formation kit to make it easier to specify 
and order coated abrasives, containing a 
Buyer’s Guide, Form A 1506, with con 
venient reference tables and forms for 
listing your requirements; a Selector 
Chart for Metalworking Operations, 
Form A 1507; a Selector Chart for Wood- 
working Operations, Form A 1508; a 
compact brochure, ‘Basics in Coated 
Abrasives for the Metalworking Trades,’’ 
Form A 1509, and a brochure, ‘Basics 
in Coated Abrasives for the Woodwork- 
ing Trades,’’ Form 1510 5 


DRILLING, TAPPING, BORING—Burg 
Tool Mfg. Co., Inc., Gardena, Calif. Bul- 
letin illustrating the world’s largest line 
of turret type drilling, tapping, and bor- 
ing machines built by the company. The 
bulletin shows their line of standard 


Burgmaster turret drills, including the 
hand-operated turret drills, radial type 
automatic hydraulic, numerically tape- 
controlled, special type turret drills, and 
their line of Tool Flex floating tool- 
holders. 


ALLOYS—Haynes Stellite Co., Division 
of the Union Carbide Corporation, New 
York City. Booklet covering five top wear- 
resistant alloys in the form of investment 
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castings. Investment casting offers de- 
signers these alloys in forms and shapes 
sometimes impossible to make by other 
methods. Four of the alloys are ‘Haynes 
Stellite’’ alloys No. 3, No. 6, No. 12, and 
Star-J Metal. The other is ‘‘Haynes”’ — 


GEAR FINISHING—Michigan Tool Co., 
Detroit, Mich. Bulletin No. 999, describ- 
ing abrasive hard-gear finishing as a new 
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process for correcting the heat-treating 
imperfections (nicks, burrs, scaie, etc.) of 
external gears. It also covers machine 
construction and specifications, the eco- 
nomical finishing tools, and the optional 
(interchangeable) equipment for finishing 
internal hard gears. 5 


POWER LUBRICATION—Lincoln Engi- 
neering Co., St. Louis, Mo. Catalogue No. 
81, describing a complete line of lubri- 
cant-application equipment, fittings and 
accessories. Included are descriptions of 
completely automatic centralized sys- 
tems, and semi-automatic and manual 
methods of lubricating machines 505 


COOLANT—Associated Technical Sales 
Co., Dayton, Ohio. Catalogue presenting 
a unique method of packaging water- 
soluble coolant, called ‘Coolie Coolant.”’ 
This concentrate is available in 6-ounce 
cans for economical and convenient meth- 
ods of refilling all vapor mist genera- 
tors : ae ae .. 68 


MOTOR APPLICATION—Century Elec 
tric Co., St. Louis, Mo. Motor Applica- 
tion Guide (Form 270 A), which is ap- 
plicable to all industry. Nine major factors 


This card expires 6/1/59 


in motor selection are described in detail. 
Polyphase, single-phase, and direct-cur- 
rent motor selection charts are _in- 
cluded. 507 


MOTOR CONTROLS—Industrial Control 
Division, the Arrow-Hart & Hegeman 
Electric Co., Hartford, Conn. 80-page 
catalogue No. 14, giving complete size, 
weight, and ratings information. It is ar- 
ranged to provide quick, easy reference 
to the manufacturer’s complete line of 
motor controls and accessories. os 


POWER TRANSMISSION — American 
Pulley Co., Philadelphia, Pa. Bulletin de- 
scribing a complete line of power-trans- 
mission equipment. It contains a brief 
description of the major features of 
American’s speed-reduction drives; screw 
conveyor drives; adjustable speed drives, 
both standard and wide range; motor 
bases; and pulleys 


TEST CUTTING SERVICE—DoALL Co., 
Des Plaines, III. Brochure describing the 
two new Demonstration-Test Centers now 
in operation by the company. Test cut- 
ting of actual work-pieces submitted by 
customers permits an accurate appraisal 
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of cost per cut, tocl life, and production 
rates before the actual purchase of a 
DoALL machine tool. 


MILLING MACHINES—Consolidated Ma- 
chine Tool Division, Farrel-Birmingham 
Co., Inc., Rochester, N. Y. Bulletin 
675-A, describing the line of special 
‘‘Newton”’ milling machines. Types in- 
cluded are straight-line, vertical open- 
side, sliding head, shuttle, rise and fall, 
rotary-index, traverse, planer, and travel- 
ing column. 5 


LAPPING AND BURNISHING MA- 
CHINES—Foote-Burt Co., Cleveland, 
Ohio. Circular 512, illustrating the com- 
pany’s line of bearing-surface finishing 
machines for straight shafts, crankshafts, 
and camshafts. 51 


TUBING—Peter A. Frasse & Co., Inc., 
New York City. Tubing chart (Data 
Chart Sec. B, No. 3) explaining the 
method for calculating the tube size re- 
quired to machine to a finished dimen- 
sion. It gives typical examples to follow 
and clearly explains differences in out- 
side and inside diameter chucking. 513 


METAL-TURNINGS CRUSHER—Ameri- 
can Pulverizer Co., St. Louis, Mo. Bro- 
chure covering the complete line of 
American metal-turnings crushers. In- 
cluded are specifications and _ illustra- 
tions of six models ranging in capacity 
from 2 1/2 to 50 TPH, plus information 
on the economies of reducing metal turn- 
ings to shoveling chips. 


BORING AND TURNING MILLS—G & L 
and Hypro Division, Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 
Catalogue No. VBM-4, describing G & L 
Hypro vertical boring and turning mills, 
available in all sizes. It describes un- 
usual features, attachments, and gives 
speed and horsepower ranges. ..... Sts 


SINTERED NYLON PARTS—Halex Cor- 
poration, Detroit, Mich. Brochure featur- 
ing Nylasint nylon parts which are com- 
ponents formed by cold-pressing and oil- 
sintering nylon powders in a_ process 
somewhat similar to that in forming pow- 
dered-metal parts. A new porous type of 
Nylasint is also described. ........ 516 


FASTENERS—-Standard Pressed Steel Co., 
Jenkintown, Pa. Bulletin (Form 2449) de- 
scribing SPS’s complete line of standard 
precision industrial fasteners—including 
socket screw products, pressure plucs, 
iock-nuts, spring pins, dowel pins, and 
steel collars. 517 


QUENCHING—Gleason Works, Roches- 
ter, N. Y. Brochure describing No. 117 
quenching machine designed for quench- 
ing automotive ring gears and other 
round, flat, and cylindrical parts. .. .518 


ENCLOSED SWITCHES—Micro Switch, 
Freeport, Ill. Catalogue 83c, covering a 
complete line of industrial enclosed 
switches. This catalogue, together with 
Catalogue 84, covers the complete Micro 
Switch line of industrial enclosed and 
heavy-duty limit switches. ........ 519 


A.C. MOTORS—Reliance Electric & En- 
gineering Co., Cleveland, Ohio. Bulletin 
B-2103-4, giving concise selection data 
to users of A.C. motors from 1 through 
200 hp. Included are brief explanations 
of NEMA design classes, speed-fre- 
quency relationship, current and torque 
values, etc. 520 





DIE CASTINGS—New Jersey Zinc Cc., 
New York City. Booklet, new and com- 
pletely revised edition of ‘“The End Uses 
of Zinc Die Castings,’ containing 192 
new photographs, 2 new sections, 14 ad- 
ditional pages, and many new applica- 
tions of zinc die castings. ........ 521 


CORROSION PREVENTION—Metallizing 
Engineering Co., Inc., Westbury, N. Y. 
Bulletin 93XG, describing the Metco 
metallizing systems, a series of tech- 
niques developed through the use of 
properly treated pure metals which are 
metallized to a steel base. ........ 522 


SPEED REDUCERS—Winsmith, Inc., 
Springville (Erie County), N. Y. Cata- 
logue No. HSDR-58, presenting the com- 
pany’s double-reduction, hollow-shaft, 
worm-gear speed reducers in both Series 
“STD” torque-arm and Series ‘SFD’’ 
flange-mounted types 


STAINLESS STEEL—Kennametal _inc., 
Latrobe, Pa. Bulletin entitled ‘‘Stainless 
Steel Machining Data,’’ discussing feeds, 
machining speeds, and grades of carbide 
cutting edges best suited for roughing, 
semifinishing, and fine finishing 188 
compositions of stainless-steel types from 


201 to 502 


ALUMINUM PRODUCTS—Koaiser Alumi- 
num & Chemical Sales, Inc., Chicago, III 
Booklet listing and describing the com- 
pany’s mill products. General informa- 
tion, description of characteristics, and 
typical properties are given. 2 


WELDING—Linde Co., Division of Union 
Carbide Corporation, New York City 
Booklet F-7825, describing Sigma weld- 
ing. It has been revised to include latest 
recommendations for this welding on all 
commercially available metals. ....526 


FINISHING—Industrial Equipment Di- 
vision, R. C. Mahon Co., Detroit, Mich. 
Booklet A-659, giving information on 
finishing systems and featuring typical 
custom installations already in operation 
in automotive, appliance, and other in- 
dustrial plants 


POLISHING AND BUFFING—Wilson 
Buffing Chuck & Machine Co., Warren, 
Mich. Catalogue illustrating how auto- 
mation is now possible in the field of 
polishing and buffing. Clearly shown are 
models available for continuous straight- 
line, rotary, or reciprocating action. 528 


CUTTING TOOLS—Ouality Tool Works, 
Waukegan, Ill. Catalogue illustrating a 
complete line of standard and special 
high-speed steel cutting tools for tool- 
room and production use, including sev- 
eral styles of Woodruff keyseat cutters, 
milling cutters, and slitting saws. ..529 


STEEL DATA CARD—Allegheny Ludlum 
Steel Corporation, Pittsburgh, Pa. Data 
card presenting information on_high- 
temperature steels and alloys. It lists 
nineteen special metals used in high- 
temperature applications. 


LATHES—Carl Hirschmann Co., Inc., 
Manhasset, N. Y. Catalogue describing 
the extreme versatility of the Schaublin 
SV-102 lathe. It illustrates the many 
uses of the SV-102 as a _ toolmaker’s 
lathe, second-operation lathe, and as a 
turret lathe. 


TOOL STEEL—Universal-Cyclops Steel 
Corporation, Bridgeville, Pa. Brochure 


describing ‘‘LO-AIR’’ tool steel. It con- 
tains complete technical data on ma- 
chining, heat-treatment, and mechanical 
and fatigue properties of this new bas 


ADHESIVES AND COATINGS—Adhe- 
sives & Coatings Division, Minnesota 
Mining & Mfg. Co., Detroit, Mich. Cata- 
logue describing design concepts, typical 
applications, and general characteristics 
of a variety of adhesives, coatings, and 
sealers. 53 


NEEDLE THRUST BEARINGS—Torring- 
ton Co., Torrington, Conn. Catalogue No. 
759, covering needle thrust bearings with 
increased capacity ratings. 53 
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JIB CRANE—All-State Engineering Co., 
Inc., Milwaukee, Wis. Circular presenting 
two types of crane for numerous appli- 
cations. Dimensions are given. ....53 


O-RINGS—Garlock Packing Co., Palmyra, 
N. Y. Bulletin AD-148, dealing with the 
design and application of O-rings. It 
discusses materials of construction, dy- 
namic and static applications, use of 
back-up or non-extrusion rings, and 
groove design for this style of — 


JIG BORERS—Pratt & Whitney Co., Inc., 
West Hartford, Conn. Circular describing 
a No. 4EA numerically controlled jig 
borer having 70-inch height and 80-inch 
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bolt-circle capacities. Various applications 
of the machine tool are also included in 
le NS Welds cd Reso Genes 537 


SURFACE PLATES—Herman Stone Co., 

Dayton, Ohio. Bulletin 102, describing 
and illustrating Tol-Check, a new in- 
strument for rapidly checking the toler- 
ance accuracy of surface plates. .. .538 


PUNCHING AND SHEARING—<ling- 
sicks’ Machine Shop, Kingfisher, Okla. 
Bulletin P-N-S-12, introducing a new 
type of “Punch-N-Shearing’ machine 
soon to be put on the market. ....539 


CARBIDE TOOLS—Coromont Srvs. Sand- 
vik Steel, Inc., Fair Lawn, N. J. Cata- 
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STRAIN GAGES — Baldwin-Lima-Hamiil- 
ton Corporation, Electronics & Instrumen- 
tation Division, Waltham, Mass. Cata- 
logue featuring SR-4 strain gages, 
instruments, and accessories. It contains 
over 250 types. 541 


COLD SAWS—Consolidated Machine 
Tool Division, Farrel-Birmingham Co., 
Inc., Rochester, N. Y. Bulletin 537-A, de- 
scribing Newton cold saw machines for 
cutting ferrous and non-ferrous metals. 
Machine sizes, given in saw-blade diam- 
eters, range from 32 to 120 inches. 542 
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INCLINABLE PRESSES—Federal Machine 
& Welder Co., Warren, Ohio. Bulletin 
No. 52112, illustrating and describing 
the Warco line of open-back inclinable 
— in capacities from 40 to Fre 


DRILLING MACHINE—Buffalo r- 
Co., Buffalo, N. Y. Bulletin 3257-C, fea 

turing a redesigned Buffalo voriable- 
speed drilling machine now available in 
capacities up to 2 inches in mild 
steel. 544 


SPEED DRIVES—American Pulley Co., 
Philadelphia, Pa. Bulletin describing the 
operation and application of wide-range, 
adjustable-diameter, wedge-belt — 


FLEXIBLE COUPLINGS—Acme Chain 
Corporation, Holyoke, Mass. Catalogue 
containing helpful information on the 
various types of Acme couplings, dimen- 
sions, prices, horsepower ratings, etc. 546 


MOUNTINGS AND JOINTS—Lord Man- 
ufacturing Co., Erie, Pa. Bulletin No. 713, 
describing full bonded tube form mount- 
ings and Dynaflex joints, specially engi- 
neered for vibration and shock con- 


GENERAL-PURPOSE PRESSES—DMinster 
Machine Co., Minster, Ohio. Bulletin fea- 
turing Minster Series 1 limited specifica- 
tion Type O.B.1. (open-back inclinable) 
presses in capacities from 35 to 75 
WS Sta eare oe Neen es eames ie 548 


SHIM AND GASKET SELECTION—Gen- 
eral Gasket, Inc., Middletown, Conn. 
“"Ready-Reference”’ card, designed to fa- 
cilitate selection of the various gages of 
“‘Color-Plast’’ shim and gasket material 
by color identification. 549 


DEEP-HOLE DRILLING—20th Century 
Machine Co., Utica, Mich. Circular de- 
scribing machines for deep-hole drilling 
operations. 550 














TO: MACHINERY, 93 Worth Street, New York 13, N. Y 


Please enter my subscription for the period indicated below, and send me 
my free copy of MACHINERY’S DATA BINDER. 


(1 ONE YEAR’ @ $4.00 


(1 TWO YEARS @ $7.00 


(1) THREE YEARS @ $8.00 


(Deduct 5% from these prices if you send payment with your order) 


Approximate number of employes (check one): 
UNDER 50 51-100 


101-500 


501-1000 OVER 1000 


MACHINERY ? 


By having your own copy you can 
clip and file articles, Reference Sec- 
tions, and Data Sheets for your 
own use... take plenty of time 
to read the important material in 


each issue. 
USE THIS HANDY 


“i ORDER FORM 


Just fill in and mail this postcard 
today, and we'll start your sub- 
scription at once. IN ADDITION, WE 
SHALL SEND YOU — FREE — A 
LOOSE-LEAF BINDER CONTAINING 
148 PAGES OF DATA SHEETS... 
A BINDER THAT GROWS IN USE- 
FULNESS EACH MONTH AS YOU 
ADD NEW MATERIAL, (This offer 
good only in United States and 
Canada.) 


Send in the card today. 
We'll bill you later. 





Here’s where hollow parts makers 
can find new savings 


F YOU’RE boring out bar stock to make hollow 
parts, you can save money, time and steel. Start with 
Timken® seamless steel tubing because: 
1. YOU SAVE THE COST OF DRILLING; the hole’s 


already there. Finish boring becomes your first pro- 
duction step. 


2. YOU SAVE MACHINE TIME by eliminating this 
costly, original boring operation. You free screw 
machine capacity for other jobs, increase machining 
stations without adding machines. 

3. YOU SAVE STEEL BY WASTING LESS and using 


more of the steel you buy. You get more parts per ton 
of steel, because there’s less metal to hog out. 


And you get finished parts of better quality from 
Timken seamless steel tubing. We forge a solid round 
over a mandrel, thoroughly working the metal inside 
and out. This rotary piercing operation gives seamless 
tubing its fine forged quality and unvarying spiral grain 
flow. Precise control of temperature and piercing 
speed helps assure you of uniform quality from tube 
to tube, heat to heat, order to order. 

To save even more steel, have our engineers recom- 
mend the one most economical tube size for your 
hollow parts job. We'll guarantee it to clean up to 
your finish dimensions. The Timken Roller Bearing 
Company, Steel and Tube Division, Canton 6, Ohio. 
Cable address: ‘““TIMROSCO”,. 
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Studer universal grinding machine introduced by Cosa Corporation 


Universal Grinding Machine with 
Match-Grinding Attachment 


A Studer RHU-450 high-pre- 
cision universal grinding machine 
is now available to the American 
market from the Cosa Corporation, 
New York City. This equipment 
is hydraulically controlled and 
equipped with special electronic 
measuring controls. It is designed 
particularly as a production ma- 
chine for match-grinding, internal 
and external grinding, and super- 
fine and lap-grinding. 

The electronic measuring con- 
trols include a Movolimit electronic 
size-control instrument for accu- 
rate grinding to a predetermined 
diameter from a master part or the 
first work-piece in the run; and a 
Deltalimit match-grinding instru- 
ment for match-grinding a shaft to 
fit a specific bore diameter. 

The Deltalimit equipment is 
especially effective for grinding 
servo valves, plungers and barrels, 
and other mating parts where tol- 
erances must be held to millionths 
of an inch. The finished bore is 
placed on the measuring arbor of 
the Interlimit internal measuring 
unit. For automatic match-grind- 
ing of the shaft to the bore, the 
grinding machine movements are 
controlled as a function of the bore 
diameter and the desired, pre-set 
clearance. Any deviation in the 
bore from nominal diameter is au- 
tomatically compensated for. 

On Movolimit equipment the 
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grinding operation is controlled 
automatically in relation to the 
work-piece diameter, independently 
of grinding-wheel wear. The ma- 
chine will grind work-pieces up to 
18 inches between centers with an 
8-inch swing. Work-spindle speed 
is infinitely variable from 30 to 650 
rpm. Accessories include cam- and 
taper-grinding attachments. 

Circle Item 595 on postcard, page 173 


Sheffield Measuring 
Machine for Inspection of 
Three-Dimension Cams 


A Precisionaire toolroom and 
laboratory measuring machine for 
inspecting the contour of two- and 
three-dimension cams is available 
from the Sheffield Corporation, 
Dayton, Ohio, a subsidiary of Ben- 
dix Aviation Corporation. Three- 
dimension cams up to a 3-inch 
radius size with a length of 6 
inches can be inspected on this 
equipment which requires a bench 
space only 32 by 26 inches. Irregu- 
lar-shaped parts requiring precise 
measurement can also be in- 
spected. 

A cam to be inspected is located 
between the table and _tailstock 
centers. After the proper angular 
and axial adjustments are made 
with the rotary table and axial 
micrometer, the indicator stylus is 
brought into contact with the cam 
at the specified starting point by 
adjusting the front micrometer 
until the float in the Precisionaire 
column is at zero. Following this, 
the cam is advanced the specified 
amount to the next inspection point 
by means of the angular and axial 
adjustments. Then, the float in the 
column instrument is returned to 
zero by adjusting the radial mi- 

(Continued on page 182) 


Three-dimension cam-measuring machine developed by the Sheffield Corporation 
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“With the S«F gear tester 


we make sure our gears 


are as accurate as 


specifications demand” 











says Philips Electronics, Inc 





























Section of Graphotest record checking out 10’ pitch diameter gear on S & F Model 110 Gear Tester at Philips Electronics. 


there’s no gear tester as accurate as the Sé« F— 
GUARANTEED TO REPEAT WITHIN .OOOOI!”! 


The engineer sets down his gear specs. The gear hobber 
goes to work. The gear tester checks out the finished 
gear. Perfect! But is it? 

The plain fact is that the gear tester is all too often the 
weakest link in the chain. And until the S&F came 
along, manufacturers had no sure way of knowing their 
‘“‘precision’”’ gears were as precise as they were sup- 
posed to be. 

No such doubt exists at Philips Electronics. Shown 
above is a special spur gear used on the Norelco Goni- 
ometcr. Its basic pitch diameter is 10’’, diametral pitch 
36’, number of teeth 360. Print specs call for a total 


composite error on 360° rotation of .001’’ and the gear 
must be concentric within .0003”’, total indicator reading. 
Pretty close tolerances for a gear of this size. 

Has Philips achieved it? They’re never in doubt. ‘““We 
are now able to verify the accuracy of our gears to an 
extent never before possible,”’ say Philips engineers. 

And this experience is typical of hundreds of precision- 
minded plants all over the country who are producing 
gears that must check out—and do—on S & F Testers. 

We'd like nothing better than to show you how the 
S&F is revolutionizing gear checking. Or talk to any 
users near you. We’ll send you their names. 


URT ORBAN 
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COMPANY, INC. 


42 Exchange Place, Jersey City 2, New Jersey 
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ACCURACY 


MACHINING TIME WAS CUT 50% for 10- 
piece lots of these gear boxes, by 
changing from manual to tape control. 
Locations made automatically under 
tape control are accurate to .0001”. 
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30-HOUR JOB DONE IN 71%, when this 
precision computer part was ma- 
chined under Numerical Control. 
This job involved precision machining 
at 566 separate locations. 


Stae*stss." *.. 


1429 HOLES WITHOUT ERROR, an almost 
impossible job under manual opera- 
tion, was completed under Pratt & 
Whitney Numerical Control with es- 
timated time savings of 41%. 
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ASSURED... 


“P&W NUMERICAL CONTROL HAS PROVED IT 
WILL IMPROVE MACHINE UTILIZATION* 1007 
AND ELIMINATE ERRORS,” says “Jake” Jaeger 


Mr. J. J. (“Jake”) Jaeger, Vice President and Chief 
Engineer of Pratt & Whitney’s Machine Tool Division, 
states, ‘““Reports from more than 35 successful installa- 
tions in the field and experience in our own manufactur- 
ing conclusively prove that P&W Jig Borers with 
Numerical Control represent a truly significant advance 
in metalworking. Users, which include both the giant 
corporations and shops with less than 10 men, are realiz- 
ing time savings from 2-to-1 to 6-to-1 — depending on the 
complexity of the parts — and in addition have improved 
their MACHINE UTILIZATION time 100%. With this 
great increase in productivity, the jig borer has truly be- 
come a production machine. Used, for example, in our 
own manufacturing of components, the need for expen- 
sive jigs is eliminated, engineering changes are simple 
and inexpensive — and every production part has the 
toolroom precision of an original jig. 


ADDITIONAL ECONOMIES THROUGH SCRAP 
ELIMINATION ... 
‘With all machine positioning made automatically 


under Numerical Control, scrap losses from human er- 
rors in positioning are eliminated. Freed from blueprint 


* (Time spent cutting metal) 


calculating, the operator can concentrate on his primary 


job — making chips. The result is more and better work, 
with less fatigue. 


VERSATILITY UNLIMITED 


“The P&W Jig Borer has also proved that it can handle 
efficiently and economically an almost unlimited variety 
of jobs — one-piece jobs, extremely complex jobs, or lot 
production — in fact, any job that requires drilling, 


reaming, tapping or boring holes, or milling slots or 
surfaces.” 


Summing up the importance of Numerical Control, 
“Jake” Jaeger continues, “No one can afford to overlook 
the ability of this equipment to increase machine tool 
utilization and effect economies in his own operations.” 
Experience has proved the truth of 

this statement, so act today to get all 

the facts on P&W Numerical Control. 

Write now for your free copy of Circu- 

lar No. 609. Pratt & Whitney Com- 

pany, Inc.,12 Charter Oak Boulevard, 

West Hartford, Conn. 


PRATT & WHITNEY 


FIRST CHOICE FOR ACCURACY 


MACHINE TOOLS .«. GAGES + CUTTING TOOLS 


AUTOMATICALLY POSITIONING WORK 
ACCURATE TO .0001’’, the P&W 
Numerically Controlled Jig Borer 
combines toolroom precision with pro- 
duction-line speed and economy. 
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SETTINGS ACCURATE TO 5 SECONDS OF 
ARC are made automatically by the 
P&W Rotary Table with Numerical 
Control. Automatic positioning speeds 
work, eliminates human errors. 


PROFILE MILLING ENTIRELY UNDER 
TAPE CONTROL, the P&W Numeric- 
Keller produces irregular shapes 
without the need for any template or 
model. Accuracy is unusually high. 
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crometer at the front of the ma- 
chine and the micrometer read to 
determine the amount of deviation. 
Radial and axial movements can 
be made to an accuracy of 0.00001 
inch and angular positions to 
within plus or minus 6 seconds of 
are throughout 360 degrees. 
Circle Item 596 on postcard, page 173 


Hammond Abrasive-Belt 
Polishing Head 


A UP-2 abrasive-belt polishing 
head designed to make it possible 
to polish and buff economically on 
one machine has been introduced 
by Hammond Machinery Builders, 
Inc., Kalamazoo, Mich. This head 
is built for use on the Hammond 
OK, RL, and ROL polishing 
lathes. It is said to offer all the 
advantages of a contact wheel, free 
belt, and platen grinding and fin- 
ishing machine. 

The UP-2 head is recommended 
for light- to medium-duty polish- 
ing operations and can be fur- 
nished on either or both sides of 
the lathe. It takes up very little 
floor space. The operator need take 
only one step in moving from the 
polishing to buffing position. 


Abrasive-belt polishing head brought out by 
Hammond Machinery Builders 


A spindle speed of 1750 rpm 
gives the polishing belt a speed of 
5500 sfpm (surface feet per min- 
ute) when using a contact wheel 
12 inches in diameter. The upper 
idler pulley assembly can be ad- 
justed to use belts 52 to 90 inches 
in length. Belt widths range from 
1 to 2 1/2 inches. A belt guard and 
dust scoop with exhaust outlet are 
standard equipment. 


Circle tem 597 on postcard, page 173 


Package Filter for Cutting 
Oils or Coolants 


The M. J. French Co., Ine., 
Rochester, N. Y., has announced a 
package filter designed for use in 
gun-drilling, thread-grinding, hon- 
ing, and other precision machining, 
or as a small-shop central filtration 
system for cutting oils or water- 
soluble coolants. Five sizes provide 
flow rates from 10 to 150 gpm 
(gallons per minute) depending 
on the type and viscosity of the oil. 
This system includes a pressure 
filter, a three-compartment filter 
tank, filter pump mounted and 
piped, and other accessories, such 
as variable-volume pumps. 

Circle Item 598 on postcard, page 173 
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Thermalair respirator 


Thermalair Respirator for 
Use Against Excessive Heat 


A Thermalair respirator which 
provides protection against exces- 
sive heat has been announced by 
the American Optical Co., Safety 
Products Division, Southbridge, 
Mass. It was developed to protect 
workers where intense heat endan- 
gers health—such as in kilns and 
ovens where temperatures range 


ee eet) ree 


Package filter for cutting oils announced by 


M. J. French Co., Inc. 
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It’s not hard to guess what they’ll “have’’, 
if they can get it. Every management is looking 
for new, soundly-planned proposals which 
promise better productivity, lower costs, in- 
creased profits. 

Where do such proposals come from? 

Properly, they should come from people 
like yourself; the top production and plant op- 
erating men who know production best. 

In order to convince the front office, to win 
them over to a new, improved production pro- 
gram, you must have the facts; the latest in- 
formation on how to cut costs through new 
methods, new tooling, new equipment. 


Automatic Lathes 7 Tape Controlled Machines 
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It’s safe to say that whenever a sound new 
production proposal is rejected, it’s because 
somebody either didn’t have the right facts to 
present, or didn’t present them in a convinc- 
ing way. 

We can give you some real help. We’ll sup- 
ply the facts about J & L equipment and what 
it can do; and we’ll show you how to organize 
these facts to make up a really well-planned, 
convincing replacement program. 

Write today for information that could 
make your job a much better one. Jones & 
Lamson Machine Company, Dept. 710, 512 
Clinton Street, Springfield, Vermont. 


Thread & Form Grinders e Optical Comparators . 
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from 150 to 300 degrees F. It can 
also be used for emergency en- 
trances in furnaces and boilers. 

The respirator can be used with 
heat-reflective clothing in tempera- 
tures up to 300 degrees F. A special 
aluminized hood has been added to 
the company’s line of heat-reflec- 
tive clothing to accommodate the 
respirator, 

The Thermalair is a simple de- 
vice capable of exchanging over- 
heated air for respirable air. The 
respirator cartridge contains a 


metal-screen heat exchanger which 
absorbs heat when the user in- 
hales. Absorption is great enough 
to cool incoming air to approxi- 
mately body temperature. As the 
user exhales, the stored hot air is 
forced out and the cycle repeats. 

The Thermalair is re-usable—it 
can be washed and sterilized. The 
entire unit weighs only 6 ounces 
and has a low breathing resistance 
—only 0.2 inches of water at 85 
liters per minute air flow. 


Circle Item 599 on postcard, page 173 


Heavy-Duty Production Tool Grinder 


The first lot of Kempsmith 
heavy-duty production tool grind- 
ers of the type shown in the illus- 
tration were designed and built by 
the Kempsmith Machine Co., Mil- 
waukee, Wis., for an automobile- 
engine manufacturer who operated 
large batteries of turning equip- 
ment. These machines solved his 
tool-bit grinding problem so satis- 
factorily that additional machines 
were ordered to service his other 
plants. In one installation, two 
grinders with relatively unskilled 
operators regularly ground from 
1300 to 1500 tool bits per day. The 
tool bits ranged in size from 3/8 by 


Kempsmith heavy-duty production tool grinder 


3/4 inch to 1 inch by 2 inches and 
removed 1/8 to 5/8 inch of stock. 

The grinder spindle is mounted 
on three large precision anti-fric- 
tion bearings in front and a double 
anti-friction precision bearing in 
the rear. It is driven by V-belt 
from a 3-hp motor located in the 
base. The wheel-mounting end of 
the spindle is massively designed 
to furnish rigid support for the 
grinding wheel. Inexpensive, metal- 
backed cup wheels are used. Tool 
bits to be ground are held in a 
double-swivel, right-angle holder 
which permits grinding at all 
angles. This tool-bit holder is 


mounted on a cradle which pivots 
on a large steel guide. The cradle 
is rocked to and fro past the face 
of the grinding wheel and by turn- 
ing the handwheel is fed toward 
the wheel. A complete coolant sys- 
tem and adequate guards are pro- 
vided. The cradle is regularly ar- 
ranged for hand rocking but 
power-rocking equipment is avail- 
able at a slight additional cost. 
With minor modifications this ma- 
chine can be used for production 
face-milling of small non-ferrous 
metal parts. 

Circle Item 600 on postcard, page 173 


Portable Welding-Gun Unit 


A mobile welding-gun unit has 
been developed recently by the 
Federal Machine & Welder Co., 
Warren, Ohio. This equipment is 
designed for general-purpose spot 
welding of parts. It features a 
lightweight welded-steel cart which 
facilitates moving the unit from 
one weld position to another. The 
welding transformer, heat regu- 
lator, electronic controls, air con- 
trols, air valve, and flexible cables 
with air-operated gun are all 
mounted on the cart. 

Circle Item 601 on postcard, page 173 
(This section continued on page 186) 


Federal mobile general-purpose welding-gun unit 
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This is what you should demand 
in an Optical Comparator 


Optical inspection and measuring equip- 
ment offers fast operation, extreme accuracy 
and tremendous versatility. When buying a 
comparator, be sure you get these benefits: 
1. Specificatly designed projection lens system 
(not just an adaptation of other types of lenses). 
2. Ball and roll type supported measuring 
tables (they offer top speed and accuracy). 
3. Table assemblies so designed that simple 
changes can be made in your own plant. 
(You can change a basic comparison machine 
over to one for universal measuring applica- 
tions, at low cost.) 


Automatic Lathes Tape Controlled Machines 
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4. Measuring facilities that offer direct read- 
ings without computation. 

(You save a lot of time, minimize human error, 
assure accuracy. ) 

5. Solid mechanical design throughout. 

(You can’t inspect anything very accurately 
if it’s moving.) 

Jones & Lamson Optical Comparators and 
Measuring Machines give you all these fea- 
tures, plus many more. They are explained in 
detail in our new catalog. Write for a copy 
today. Jones & Lamson Machine Company, 
512 Clinton Street, Springfield, Vermont. 


Thread & Form Grinders” « Optical Comparators ¢ 
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Starter set of Hi-Lo clamps and accessories 


Hi-Lo Clamps Starter Set 


A starter set of Hi-Lo clamps 
containing all the parts needed to 
make up a clamp to suit any clamp- 
ing range from 3/8 inch to 11 
inches has been brought out by the 
Hi-Lo Products Co., Detroit, Mich. 
The set includes U-clamps in two 
adjustable ranges, extensions, and 
a gooseneck adapter. Both the bolt 
and the heel-block assemblies are 
adjustable. Either range of U- 
clamp can be used by itself, or 
with extensions or the gooseneck 
adapter. With the T-nut on the 
bolt, this clamp can be used on 
slotted tables. Without the T-nut, 
the bolt can be screwed directly 
into bolsters. Adjustment of the 
Hi-Lo clamp is simple. A patented 
slot-and-shoulder arrangement per- 
mits serrations to be disengaged 
with just a one-fourth turn of a 
knurled knob. Hi-Lo clamps are 
also available in complete sets. 
Circle Item 602 on postcard, page 173 


Cutoff saw introduced by Navan Products, Inc. 





Mohawk Subland Drills 


Mohawk Tools, Inc., Montpelier, 
Ohio, recently announced the avail- 
ability of subland drills, like those 
illustrated, in all practical standard 
sizes for drilling prior to tapping. 
This line is available from local 
distributor or plant stocks in all 
tap sizes from 10-24 to 5/8-18 NC 
and NF, in three step lengths and 
three shank styles. These standard 
sizes were selected to best suit the 
industry-wide acceptance of uni- 
fied standards and hole tolerances 
and to provide a faster, more accu- 
rate, and economical method of 
simultaneously drilling and cham- 
fering clean, concentric holes for 
better tapping. 

Circle Item 603 on postcard, page 173 


*““Navkut” Cutoff Saw 
A new cutoff saw, designated 


“Navkut,” which is capable of 
length accuracy and cut parallelism 


Subland drills recently announced by Mohawk Tools, Inc. 


within limits of 0.003 inch has 
been placed on the market by 
Navan Products, Inc., Los Angeles 
Calif. Special machining and 
checking methods permit final 
alignment of cut to within 0.001 
inch in all planes of the cutting 
operation. This saw will cut ac- 
curately most ferrous and non-fer- 
rous metals, plastic, and wood, 
using only two different blades and 
a fixed spindle speed. 

Circle Item 604 on postcard, page 173 


Wollensak High-Speed 
Motion-Study Camera 


A 16-millimeter “Fastax” high- 
speed motion picture camera de- 
signed to stop motion that is too 
fast for the human eye to see has 
been announced by the Wollen- 
sak Optical Co., Rochester, N. Y. 
This camera has a new high-index 
glass, two-sided prism shutter and 
a new drive mechanism. It will 


Wollensak high-speed motion-study camera 
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Brand-new! A ftully automatic tracing lathe 


This new J & L Model 30 Fully Automatic 
Tracing Lathe combines a number of flexible 
designed features, and it’s competitively priced. 
The basic J & L ingredients of extra ruggedness 
and extreme precision are apparent through- 
out. (Note the unusual solidness of the tracing 
slide, for instance.) Specifically, it offers 
1. Fast and flexible set-ups which are extremely 
simple, and accessible to the operator, 
2. Compact and convenient controls for push- 
button programming of the automatic cycle, 
3. Automatic speed and feed changes during a 


Turret Lathes . Automatic Lathes . 
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‘Tape Controlled Machines 


cut, 4. Work handling facilities that can be 
either automatic or manual (there’s plenty of 
room for chip disposal, too). 

In addition, this machine will accommodate 
any one of three different rear slides. It also 
offers a choice of two different headstocks. 
Moreover, the stylus and template are high 
and dry. 

Details and specifications are contained in 
our brochure No. 5810. Write for your copy. 
Jones & Lamson Machine Company, 512 
Clinton Street, Springfield, Vermont. 


Thread & Form Grinders . Optical Comparators . Thread ‘Tools 


For more data, circle this page number on inquiry card 


187 





Test indicator with long ball-tip contact made by 
Federal Products Corporation 


record action on film so that it can 
be projected later at the conven- 
tional speed of sixteen frames per 
second for analysis and study. The 
camera uses a continuously rotat- 
ing two-sided prism synchronized 
with film movement and can take 
pictures from 150 to 6000 per sec- 
ond. No additional motors are re- 
quired for these speed ranges. 
This new high-speed “Fastax” 
camera (Model WF-3T) takes 100- 
foot daylight loading spools and 
is particularly useful where motion 
studies of short duration are re- 
quired. The camera has a view- 
finder, timing light, and cutoff 
switch. It supplements but does 
not replace the standard 8- and 
16-millimeter four-sided prism 
cameras, which give frame rates 
up to 16,000 pictures per second. 
Circle Item 605 on postcard, page 173 


Federal Test Indicator with 
Extra-Long Contact Arms 


Four models have been added to 
the recently announced line of Se- 
ries L, Testmaster indicators made 
by the Federal Products Corpora- 
tion, Providence, R. I. To provide 
long range and high magnifica- 
tion, these models are equipped 
with extra-long contact arms for 
deep-hole exploration in jig-borer 
and surface-plate applications. The 
().080-inch ball-tip contact arms are 
either 1.446 or 1.497 inches long, 
depending on the model. All have 
0.0005-inch graduations with a total 
range of 0.080 inch (eight revolu 
tions) and are available in either 
horizontal or perpendicular styles 
with either regular or large (1 1/2- 
inch diameter) dials. 
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For more positive holding these 
units are equipped with integral 
dovetails, rather than an _ end- 
mounted holding bar, and can be 
used with any of the holding at- 
tachments designed for Federal’s 
Series M Testmasters. These are 
known as Models L-15, L-16, L-19, 
and L-20. 

Circle Item 606 on postcard, page 173 


Swivel-Base Permanent 
Magnetic Chucks 


The O. S. Walker Co., Inc., 
Worcester, Mass., has announced 
a line of permanent magnetic 
chucks with swivel bases for hold- 
ing work that requires all kinds of 
flat or angular machining opera- 


Swivel-base permanent magnetic chuck announced 
by O. S. Walker Co., Inc. 


tions. The design allows the chuck 
and work-piece to be tilted 45 de- 
grees right or left of center. The 
exact position is set directly from 
an integral graduated dial. In the 
“Off” position, the chuck is com- 
pletely demagnetized. The table 
face of the model illustrated is 8 
by 24 inches. A complete rang> 
of sizes is available. 

Circle Item 607 on postcard, page 173 


P & W Precision Granite 
Surface Plates 


The Pratt & Whitney Co., Inc., 
West Hartford, Conn., has an- 
nounced a line of precision gran- 
ite surface plates and accessory 
equipment to supplement the 


Pratt & Whitney precision granite surface plates and accessory equipment 
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Numerical Control...what’s it worth? 


What about numerical control: is it all it’s 
cracked up to be? The answer, in a word, is 
“yes”. Here’s why. With numerical control, 
the big factor is flexibility. Tape or numerical 
programming can be employed economically 
for medium or small lot production, even down 
to single pieces. Accuracy is also increased. For 
instance, Jones and Lamson tape controlled 
positioning units hold tolerances of + .001 on 
applications for punching, drilling, boring or 
similar operations where point-to-point posi- 
tioning is mandatory. Machine set-up and 
change-over become primarily an office pro- 
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cedure. Numerical control of machining op- 
erations eliminates the need for cams, tem- 
plates, even prototype parts and special fix- 
tures. It results in greater machine utilization, 
and speeds actual machining. Lead time is 
reduced, and because human error is largely 
eliminated, accuracy is improved. 

Any way you look at it, numerical control 
has come of age. It’s being used more and 
more, simply because it produces better, at 
lower costs. For detailed information, write 
Jones & Lamson Machine Company, Dept. 
710, 512 Clinton Street, Springfield, Vermont. 
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company’s extensive line of gaging 
products. The granite products 
range in size from small toolmak- 
ers’ flats to large surface plates 7 
by 14 feet and include accessory 
items such as: granite layout, angle 
and T-slotted plates, parallels, and 
straightedges. Surface plate stands 
with either leveling screws or cast- 
ers can also be furnished. 

These plates are especially well 
adapted for precision checking of 
parts, instruments, and assemblies 
and for use in laying out designs, 
as well as for engineering work. 

The precision granite plates and 
accessories are composed of Cali- 
fornia black granite that has been 
normalized and stress-relieved by 
nature through many centuries. 
They are said to hold their accu- 
racy permanently with practically 
no maintenance. They repel mois- 
ture, shed abrasives, resist erosion, 
will not warp, and are washable 
with soap and water. They are 
relatively unresponsive to tempera- 
ture changes, and are _ non- 
magnetic. 

A certificate of inspection is fur- 
nished with each plate, guarantee- 
ing its over-all autocollimator ac- 
curacy and plotting the deviation 
from a true plane in millionths of 
an inch for each position inspected. 

Circle Item 608 on postcard, page 173 


Brown & Sharpe Micrometer 
for Measuring Hot Metal 


A rolling-mill micrometer, 
No. 18, designed for measuring 
hot sheet or strip metal as it rides 
off the rolls has been developed by 
the Industrial Products Division of 
Brown & Sharpe Mfg. Co., Provi- 


Belt-driven wheel-heads for high-speed precision 
grinding made by Heald Machine Co. 


B & S micrometer for measuring 
hot metal 


dence, R. I. This rugged tool, with 
a l-inch measuring range and 
0.001-inch graduations, is equipped 
with plastic handle and _large- 
winged locking screw to permit its 
use even while the operator is 
wearing large protective gloves. 
Rugged construction enables the 
micrometer to withstand rough 
treatment in many steel mill and 
other applications. 


Circle Item 609 on postcard, page 173 


High-Speed Belt-Driven 
Wheel-Heads 


The grinding of small holes at 
precise surface speeds without 
high-frequency generating equip- 
ment is now possible with belt- 
driven wheel-heads developed by 
the Heald Machine Co., Worcester, 
Mass. These interchangeable car- 
tridge type wheel-heads develop 
spindle speeds of 45,000 to 100,000 
rpm for grinding small-diameter 
holes where the surface speed of 
the grinding wheel is critical. This 
equipment is especially useful in 


small shops, making it possible for 
them to precision-grind certain 
types of small work where close 
size control, finish, and wheel life 
are important, but where the lim- 
ited production does not permit the 
purchase of conventional high-pro- 
duction precision equipment. 
Two interchangeable spindle 
cartridges are available. One op- 
erates at speeds of 45,000, 52,000, 
and 60,000 rpm, the other, at 70,- 
000, 85,000, and 100,000 rpm. The 
three separate speeds for each 
cartridge are obtained by chang- 
ing pulleys. Both cartridges have 
spindles arranged to accommodate 
mounted-point wheels. 


Circle Item 610 on postcard, page 173 


*Cartrilamp” with Coated 
Optical Flats 


The Cartriseal Corporation, Lin- 
colnwood, Ill., has recently devel- 
oped a new monochromatic light 
source known as the “Cartrilamp.” 
This completely portable, self-con- 
tained unit is furnished with a 
specially designed carrying case 
which protects it against damage. 
Inspection speed and accuracy is 
said to be considerably improved 
when the Cartrilamp is used in 
conjunction with the new, coated 
“Cartriflats.” 

An exclusive feature of the Car- 
trilamp is the placing of the work 
on top of the flat, instead of be- 
neath the flat. This is said to elimi- 
nate much waste motion. 

The easy-to-read viewing mirror 
is located inside the cabinet where 
it is shielded from the annoying 
glare of outside light. Cartriflats 
measure accuracies of less than five 


“Cartrilamp" and ‘‘Cartriflat’’ optical flats for 
inspecting surface flatness 
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Designed for better precision MODERN, WITH 22 QUALITY-DESIGN FEATURES, 
finishing...semi-finishing...and the Olofsson Model 22, weighs a hefty 7,600 Ibs., 
roughing of large, bulky parts untooled; and incorporates such design features as: 
This newest in the line of Olofsson Precision Boring 
Machines, the Model 22, is designed for more 
profitable heavy-duty rough and finishing boring, 
facing, chamfering, turning and grooving opera- ; : ; 
dem hb tte enh... eh aed @ Extra-large fixture mounting provides maximum 
goes up. Because of the versatility of its new stability for mounting large work pieces. 


@ Extremely low ratio, height to width, of spindles 
to ways. 


@ Hardened and ground Alloy Steel flat and vee ways. 


design, operating costs go down. Integral chip chutes completely surround any fixture 
tooling. 


WHATEVER YOUR PRODUCTION REQUIREMENTS. IT WILL PAY YOU TO 
FULLY INVESTIGATE THE MODEL 22. CONTACT YOUR NEAREST 
OLOFSSON REPRESENTATIVE. Or, if you prefer, write direct to OLOFSSON. 


THE 


MANUFACTURERS OF 
PRECISION BORING AND 


2729 LYONS AVENUE, LANSING, MICH. Phone: IV anhoe 4-5381 SPECIAL MACHINERY 





millionths of an inch, and can be 
obtained in sizes smaller than 10 
inches if desired. They can be had 
with center holes for inspecting 
shoulders on extended shafts. 

Circle Item 611 on postcard, page 173 


Transistorized Indicator 


MICROtrol 170 transistorized in- 
dicator recently added to the line 
of industrial products introduced 
by the Airborne- Instruments 
Laboratory, a division of Cutler- 
Hammer, Inc., Mineola, N. Y. 
This rugged battery-powered 
portable unit is housed in a gas- 
keted, die-cast metal case for 
maximum utility under the most 
severe environmental conditions. 
Long-life standard mercury cells 
ensure reliable operation. Indi- 
cator provides full-scale ranges of 
0.0006 (magnification 7700) and 
0.006 (magnification 770%) inch. 
Circle Item 612 on postcard, page 173 


I-T-E Electro Clutch 


Electro clutch that provides for 
instantaneous push-button or 
automatic programming control of 
machine tool feeds and speeds 
made by Transformer and Recti- 
fier Division, I-T-E Circuit 
Breaker Co., Philadelphia, Pa. 
This clutch is capable of operation 


in oily locations. Being extremely 
small in size, it is ideal for inte- 
grating with drives and gear trains 
inside machinery housings. It is 
only one of a line developed to 
facilitate complete push-button 
control and automation of ma- 
chine tools. Thirteen compact 
magnetic clutches of this line are 
used in the Fosmatic jig-borer de- 
scribed and illustrated in January 
1958 MacuInery, page 183. 

Circle Item 613 on postcard, page 173 


Rollpin Kit 


Packaged assortment of “Roll- 
pins” or spring pins for metal- 
working industries made by the 
Elastic Stop Nut Corporation of 
America, Union, N. J. The plastic 
box of this No. 300 Kit contains 


over 700 carbon-steel spring pins 
in conveniently arranged com- 
partments. The kit contains eleven 
sizes of pins ranging from 1/16 to 
1/2 inch in diameter. The in- 
dividual pieces range from 3/16 
inch to 3 1/4 inches in length and 
include a “mix” or group of sizes 
believed to be most practical for 
machine shops, repair work, and 
prototype or design groups. The 
“Rollpin” is a slotted and cham- 
fered tubular spring pin heat- 
treated to achieve maximum 
strength. Pin diameter is slightly 
larger than the hole into which it 
is inserted, causing pin to exert 
constant pressure against the wall 
of the hole to prevent loosening. 
Circle Item 614 on postcard, page 173 


Lima Explosion-Proof 
Motor 


Type EX explosion-proof motor 
incorporating latest technical ad- 
vances, brought out by the Lima 


Electric Motor Co., Inc., Lima, 
Ohio, a subsidiary of Consolidated 
Diesel Electric Corporation. It 
has received Underwriters’ Labo- 
ratories approval for Class I 
Group D and Class II Groups F 
and G service. Now supplied in 
new NEMA ‘Standard Frames, 
Nos. 182 through 326U. These 
frame assignments accommodate 
standard ratings of 1-through 40 
hp, either 3 or 2 phase, in all com- 
mercial frequencies and voltages 
below 600. Lima Type EX motors 
are approved for use in locations 
where hazardous gasoline, petro- 
leum, naphtha, alcohols, acetone, 
lacquer solvent vapors, and na- 
tural gas are present. Built to 
NEMA dimensions throughout, 
each motor meets or exceeds the 
standards of performance set up 
by NEMA for re-rated motors. 

Circle Item 615 on postcard, page 173 


Airco Welding Helmet 


Wide-vision welding helmet offer- 
ing a 120-degree increase in the 
welder’s field of vision announced 
by the Air Reduction Sales Co., 
a division of Air Reduction Co., 
Inc., New York City. Lens area 
measures 4 1/2 by 5 1/4 inches, a 
valuable asset to those who must 
wear bifocal or trifocal prescrip- 
tion glasses beneath the helmet. 
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...and other | 
outstanding features for of 


FASTER, BETTER, LOWER COST = 
Boring, Facing, and Turning 
with the ALL-NEW 


KING 


Here is boring mill control manipulation cut to aa 
a bare minimum . . . all controls electrical . . . . ’ ale sy 
all controls literally at the operator’s fingertips! ; ° 


On these new KING® Vertical Boring & Turn- 

ing Machines, direction of head movements is 

by simplified ‘‘up-down’’ and “‘in-out”’ switches; IMPROVED SPINDLE MOUNTING — Extra-heavy and rigid 

spindle speeds and feeds—both in expanded spindle is mounted on tapered-roller, preloaded bear 
© © ° i ; i i the helical t drive, thi ; 

ranges—are pre-selective from direct-reading eee we weleel gon type. sive; We 

° P zs design eliminates any tendency toward spindle deflec a 

dials. The new KING is huskier and more tion—provides higher, uniformly maintained accuracy. 

powerful, too. Increased machine rigidity and 

higher horsepowers take full advantage of the 

capabilities of modern cutting tools. 


The new KING will bring to your operation, as 
it is bringing to so many others, all-important 
competitive advantages in faster set-up... 
faster operation . . . higher, uniformly main- 
tained accuracy .. . greatly increased pro- 
ductivity .. . profit-making performance. 


For complete details see your authorized King 
Distributor, or write us direct. 


MAGNETIC-CLUTCH TRANSMISSION 

for feed rods. Pushbutton operated. 

Instantaneous engagement and 

disengagement of feeds 

assured. No periodic adjustment 

needed ... clutches are easily g ‘ 
removed for maintenance. ' 


ey 
_ 


UNIT CONSTRUCTION OF DRIVE 
Extra-rugged housing provides 
increased rigidity for mounting 
of shafts. Heat-treated alloy j ® 
gears, and shafts mounted in 
¥ : anti-friction bearings, used 
ai a throughout. Drive removable 
oe Qs a unit for easy maintenance. 


a 


=e 








The two models, one with a 
curved bottom going under the 
chin and the other with the bot- 
tom extending straight down to 
the chest, accommodate — lens 
shades 3 through 14, all meeting 
federal specifications. Helmet is 
constructed of vulcanized fiber 
and is of seamless design. 

Circle Item 616 on postcard, page 173 


Shock-Absorbing 
Chipping Hammer 
Chipping hammer with a rubber- 
bonded “shock-absorber” nozzle 
and a controlled power valve to 
allow tailoring the power of the 
hammer to exactly suit the job re- 
quirement, announced by the 
Ingersoll-Rand Co., New York 
City. It is claimed that this tool 
absorbs chisel vibration; provides 
new comfort and efficiency for the 
operator; substantially reduces the 
noise level; and eliminates break- 


age of parts caused by improper 
operation. In addition, the tool 
has a newly designed valve which 
makes it possible to adjust the 
power of the hammer to the mate- 
rial and to varying requirements 
of the work. Four power sizes— 
“L” (light cut), “N” (normal cut), 
“E” (extra cut), and “S” (super cut) 
—are available for each hammer 
size. There are five hammer 
models, thus making a total of 
twenty graduated power hammers 
from which to select the tool most 
appropriate to the requirements 
of each operator and his particular 
job. Conversion of a particular 
size hammer to any one of the four 
power ratings is easily done. 

Circle Item 617 on postcard, page 173 


Swage Nut 


High-strength SPS swage nut de- 
veloped by Standard Pressed 
Steel Co., Jenkintown, Pa. This 
nut can be quickly installed in 
thin sections without special tools 
and without discoloring or buck- 
ling the fastened material. In the 
upper cross-section view the nut 
is shown inserted in hole ready 
for swaging. Ordinary hydraulic 
or pneumatic presses—even port- 


**Spacemite”’ Drill Motor for Use in Limited Access Areas 


Drill motor called the “Space- 
mite” announced by the Winslow 
Product Engineering Corporation, 
Arcadia, Calif. This tool is de- 
signed for hand drilling of holes 
within 1/4 inch of bulkheads and 
other obstructions and within a 
9/32-inch radius in 90-degree cor- 


ners. The rugged construction 
permits overload conditions up to 
1/2-inch reamers or drills. A 1/4- 
inch air line with a pressure of 90 
psi is recommended as a suitable 
air-supply source. The drill has a 
free spindle speed of 3000 rpm. 

Circle Item 619 on postcard, page 173 





able rivet setters—serve satisfac- 
torily as installation equipment. 
Lower view shows how pressure 
of flat parallel plates against the 
assembly displaces metal around 
the edge of the hole, forcing it 
into retaining groove in neck of 
nut. 

Circle Item 618 on postcard, page 173 


Somma Tool-Bit Holder 


“Quick-Form” tool-bit holder de- 
signed for fast setups on small-lot 
runs recently announced by the 
Somma Tool Co., Waterbury, 
Conn. With this holder it is a 
simple matter to hand or surface 
grind the form in standard high- 
speed steel or carbide tool bits; 
or even circular grind, using the 
Quick-Form holder as a fixture. 
Holder is secured to the toolpost 
the same as a form tool, fitting 
front or rear slides for forward or 
reverse motion. It is not necessary 
to remove the circular form tool- 
post when using tool bits on short 
runs. Supplied in three sizes with 
either B & S or American Stand- 
ard Threads. 


Circle Item 620 on postcard, page 173 
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Every day, all kinds of drilling installations are prov- 
ing that Spiral Point transforms a standard twist 
drill into a cost-reducing, precision tool. 


D wre On this alloy steel Universal Link, a manufacturer 
| ROK | | of hydraulic equipment ELIMINATED TWO 
MACHINING OPERATIONS—the result of Spiral 

D ald kL 4 Point’s self-centering drilling action! 
| I eT | i 4D To hold concentricity and parallelism, previous 
methods of machining required spot milling both 
holes with a special end mill, then drilling and ream- 


ing undersize, with a final grinding operation after 
heat treatment to complete the part. 


With a Spiral Point grind using 118° point angle and 
14° clearance on 34” HSS drills, tolerances were held 


: | consistently. Only drilling and finish grinding after 
SPIR ny | heat treatment were needed. 

- ~ Why not convert the twist 

1? v drills in your plant into pre- 

I cision Spiral Points? The 


new Cincinnati 


SPIROPOINT: 
DRILL SHARPENER 


automatically applies this 
cost-saving new point 
geometry in a matter of 
seconds! Ask your CL&T 
Dealer, or write us direct. 


* 
With CINCINNATI’s Spiral 
Point, new drill point geom- 
etry, you get accurate hole 
size — straighter, rounder 
cleaner holes — and you 
eliminate secondary oper- 
ations; maintain hole-posi- 
tioning accuracy without 
costly guide bushings or 
pre-centering; ‘get more 


holes per grind 


Improved Machining Through Research 


CINCINNATI LATHE AND TOOL CO. 


3207 Disney Street * Cincinnati 9, Ohio 
““TRAY-TOP”’ Lathes / ‘‘CINCINNATI”’ Drilling Machines / ““SPIROPOINT”’ Drill Sharpeners 
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Lynair Automatic 
Air Booster 


Automatic air booster made by 
Lynair, Inc., Jackson, Mich., to 
boost air-line pressure automati- 
cally in surge tanks and die cush- 
ions. It will maintain constant air 
pressure on press clutches, furnish 


high-pressure air for testing re- 


frigeration devices, or for any 
other application where the air- 
line pressure must be increased. 
The device is made ready for use 
by simply connecting an air-line 
pressure pipe to the master con- 
trol valve and to the booster. 

Circle Item 621 on postcard, page 173 


“Magic Chuck” for Quick 
Tool Changing 


“Magic Chuck” designed for quick 
tool changing which gives mul- 
tiple-spindle versatility to single- 
spindle drilling machines, an- 
nounced by Seibert & Sons, Inc., 
Chenoa, Ill. With this holder it 
requires only seconds to change 
from one tool to another. This fea- 


ture makes the new chuck espe- 
cially valuable where such opera- 
tions as drilling, reaming, and 
tapping are done in succession. 
Raising the locking ring releases 
the collet with its tool. A new col- 
let is then inserted and is locked 
in place by letting the ring drop 
down on the chuck. 

Circle Item 622 on postcard, page 173 


Hardened and Ground Drill 


and Reamer Blanks 


Expanded line of hardened and 
ground high-speed steel drill and 
reamer blanks which feature new 
close-tolerance limits over the 
complete range of standard stock 
sizes from 0.0135 through 1.000 
inch in diameter, announced by 
the Ace Drill Corporation, Adrian, 
Mich. Jobber-length drill blanks 
are now available in all standard 
wire sizes from No. 1 through No. 
80, letter sizes from A through Z, 
and fractional sizes from 1/64 
inch through 1/2 inch in diameter 
in step series of 1/64 inch. These 
are cut from mill-length bars of 
high-speed steel. 

Circle Item 623 on postcard, page 173 





The spherical surface of a trun- 
nion socket steel forging for a 
front-wheel axle is rough-turned 
on a Gisholt turret lathe having 
a radius attachment on its bed. 
An interrupted cut is taken with 
a positive-rake, square throw- 
away carbide insert (Kendex 
K4H). The sphere has a radius of 
5 1/4 inches, and is turned at 
194 rpm, with a feed of 0.020 
inch per revolution and a 3/ 16- 
inch depth of cut. 
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Station where gear case is tipped up 
90° on Snyder convertible transfer 
machine processing 80 cases per hour. 


Quality Car Builder 


Snyderizes for the Soaring Sixties 


This new 53-station transfer machine combines 
special purpose efficiency with high converti- 
bility for later changes. Part orienting devices 
enable Snyder to utilize standard horizontal 
way-type units to drill, spotface, chamfer, ream, 
line-ream, mill and bore this cast iron standard 
gear transmission case on all faces. The cases 
are turned 90° at the thirteenth station and 
tipped up 90° at the thirty-eighth station, 
which eliminates vertical machining units. The 
part is specifically located on faces not subject 
to future design changes, thus reducing future 
capital expenditure. 


* i + 
Let us show you how to SNYDERIZE 
FOR THE SOARING SIXTIES for more 
efficient parts handling, gaging, assembly and 
machining. Send or phone for new brochure 
with resume of Snyder machines 
engineered for profit improvement. 
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Standard Features of Snyder Machines 


. SNYDER SELF-CONTAINED UNITS and other units equipped with 


hardened and ground steel ways. 


. Threading and tap heads equipped with individual lead-screw 


spindles. 


. Minimum downtime for tool changes because spindles are 


arranged for pre-set cutting tools. 


. Automatic lubrication. 

. J.1.C. Standards throughout. 

. Electrical interlocks and full depth circuit throughout. 
. Panels equipped with SNYDER CIRCUIT SLEUTH. 


SNYDER 


CORPORATION 


(Formerly Snyder Too! & Engineering Company) 


3400 E. LAFAYETTE—DETROIT 7, MICHIGAN 


Phone: LO 7-0123 
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Atomic Punch Line 
Vice Admiral Hyman G. Rick- 


over, designer of American nuclear 
weapons, states in his book “Educa- 
tion and Freedom”: “We have put 
tremendous emphasis on executive 
ability, on organizational training, 
without realizing that the most pow- 
erful executive is 
talented engineer.” 


inferior to one 


Tennis, Anyone? 


The Lobber, a ballistic cargo mis- 
sile, developed by the Convair Divi- 
sion of General Dynamics Corpora- 
tion for the Army, is a revolutionary 
“first,” according to Industrial Re- 
search Newsletter. It can be used 
for hurtling rations, medicine, com- 
munications gear, and ammunition 
to troops over the next hill or hun- 
dreds of miles distant. The “offen- 
sive lob,” a tennis stroke, now takes 
on meaning as a military stroke. 


VEEN GRINDS 


Thin Golden Melody 


Gold alloy strip, only 0.000080 
inch thick, has been developed for 
the high-fidelity recording industry 
by the American Silver Co. The 
strip is forty times thinner than a 
human hair, which makes us glad 
that hair doesn’t come that thin. 


Metallic Mail 


An aluminum foil envelope, 11 
inches long and a real eye-opener, 
containing a letter also printed on 
foil, is being used by the Chase 
Brass & Copper Co. to announce 
that certain of its warehouses now 
carry in stock Kaiser aluminum mill 
products, 


A Pup Talk? 


Sign seen in the new corrosion 
laboratory of the Carpenter Steel 
Co.: “If you growl all day, naturally 
you feel “‘dog-tired’ at night.” 


By E. S. Salichs 


Sign vs. Siren 


If the electronic highway control 
system now under consideration be- 
comes a reality, one device will be 
a sign that flashes “Slower Please,” 
setting off automatically a warning 
to speeding cars. Takes the words 
right out of the mouth of the little 
woman, setting off automatically an 
argument. 


Hot Sun Not Always Fun 


In an effort to protect pilots facing 
direct sunlight high above the earth 
in the future, two scientists de- 
scribed, at the annual ASME meet- 
ing, a device they are developing. 
A material simulating human skin is 
laid over a metal cylinder. Tempera- 
ture is controlled both above and 
below the “skin” surface, enabling 
designers to produce proper clothing 
and atmosphere for those exposed 
to this type of heat. 





TO SHOW, NOT SEW—By way of 
demonstrating the tiny precision drills 
manufactured by the Super Tool Co., 
Detroit Division of Van Norman Indus- 
tries, this picture was taken. The drill 
is being inserted through the eye of 
an embroidery needle by a lady whose 
nails were magnified eight times along 
with the needle and drill. Solid ce- 
mented carbide is used in these drills, 
which are being produced down to 
0.024 inch in diameter 
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Helixform*—a new method for bevel gear production! 


The new No. 112 Hypoid Helixform 
Gear Finisher improved 
quality and increased production on 
spiral bevel and hypoid non-gen- 
erated ring gears up to 1014” in 
diameter, and 24% DP such as em- 
ployed in passenger car axles. 


assures 
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The Helixform Cutting Method 
used on this machine offers these 
advantages: 

Conjugate looth surfaces, minimized 
gear development, complele control of 
tooth bearing, and grealer adjustabil- 
ily in final assembly. 


We will be glad to send a bulletin 
giving further details on request. Ask 
for literature on the No. 112 Hypoid 
Helixform Gear Finisher and the 
companion No, 112 Hypoid Gear 
Rougher. Write for it today. 


*Trade-Mark 


GLEASON WORKS 


1000 UNIVERSITY AVE., ROCHESTER 3, N.Y. 
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Lightweight for easy handling. 


Easily adjusted for wide measuring 
range. 


Self-centering in bore. 


Sensitive, accurate, reliable on repeat 
readings. 


Three sizes cover the range 3” to 1244". 


Six models available graduated .0001” 
or .0005”". 


STARRETT PRECISION 
MAKES GOOD PRODUCTS BETTER 


New STARRETT No. 84 series DIAL BORE GAGES 


Lightweight, wide range gages... sensitive, accurate, easy fo handle 


Light and easy to handle because the gaging head, 
indicator housing and knurled handle are aluminum . . . 
readily adaptable to a wide range of bore sizes by means 
of interchangeable range extension screws that are ad- 
justable and positive locking (no other adjustment nec- 
essary) . . . self-centering because the gaging head rides 
on two spring-loaded centralizing plungers plus the 
range screw . .. sensitive and accurate because the 
separate gaging contact is lightly spring-loaded to insure 
high repeatability. 

Three sizes of these new Starrett No. 84 Series Dial 
Bore Gages will handle all bore diameters from 3 inches 
to 1214 inches (3”-53/A_”, 5”-81¢”, 8”-12!,”). Available 


> Aa. ee Ja... 
ptarrert 
PeEyrPe Pwr » 


with Starrett high precision-low friction Dial Indi- 
cators reading in ten-thousandths or half-thousandths. 
Range screw, gaging contact and centralizing plungers 
normally furnished in hardened and tempered tool steel. 
Also available carbide tipped on special order. 

Your nearby Industrial Supply Distributor will 
gladly demonstrate new Starrett No. 84 Series Dial 
Bore Gages . . . show you how they will save time, cut 
costs and improve accuracy on bore inspection and 
measurement. Call him for quality products, dependable 
service . . . or write Starrett for complete information. 
Address Dept. Dp, The L. S. Starrett Company, 
Athol, Massachusetts. 


DIAL INDICATORS AND DIAL GAGES 


World's Greatest Toolmakers 


PRECISION TOOLS + DIAL INDICATORS + STEEL TAPES » GROUND FLAT STOCK » HACKSAWS « HOLE SAWS + BAND SAWS «+ BAND KNIVES 
Visit the Starrett Exhibit—Booth 632—Western Metal Exposition 
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AMERICAN STANDARD INSERTED-BLADE MILLING CUTTER BODIES—3 
Approved as American Standard October 29, 1958 








Table 3. Cutter Bodies for Staggered-Tooth Side Mills 
or Slotting Cutters with Inserted Blades 





General Dimensions 





Diameter Wideh Diameter 
of of of Keyway Sizes 
Cutter Hole 





All keyway 
dimensions to 
be in accordance 
with American 
Standard (ASA 
B5.3) 

















All dimensions given in inches. 
Tolerances will be given in Table 6 to be published im a succeeding data sheet. 


Extracted from American Standard Inserted Blade Milling Cutter Bodies (ASA B5.23-—1958), with per- 
mission of publisher, the American Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. Y. 
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AMERICAN STANDARD INSERTED-BLADE MILLING CUTTER BODIES—4 
Approved as American Standard October 29, 1958 











“RECESSED FACE OR MINIMUM LENGTH OF DRIVING SLOT 
SaDevNOAA. COUNTERBORES 1% GREATER THAN DIAMETER OF 
FOR BOLTS OPTIONAL LARGEST BOLT CIRCLE 





Table 4. Cutter Bodies for Face Mills with Inserted Blades Series Flat Back 


General Dimensions Driving Slot Bolt Holes _ 





T 
| 


Diameter | Width | Diameter | 


of of of a 
Cutter Cutter Hole Wideh 


D : i K 


Length of |Diameter | Drill and | Drill and 
— Bolt Holes of Counterbore |Counterbure 
‘mes Min. Circle Min. Min, 
} 





| 
a . C, [ S; S, 
g 1/4 to 3 3/8 | 17/32 /, { | 21/ 
9 1/4 to 3 3/8 4 
4 
4 








3 

3 

10 1/4 to 3 3/8 29/32 
12 | 2 1/4 to 3 3/8 

14 | 21/2 to 4 1/2 

16 | 2 1/2 to 4 1/2 

18 1/2 to 4 1/2 
20 1/2 to 4 1/2 | 
22 1/2 to 41/2 | 
24 12 1/2to 41/2 | 


l 
| 
] 
l 
l 
l 
1 
1 
l 
1 
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All dimensions given in inches. 
*Optional with cutter manufacturer within range given. 
Tolerances will be given in Table 6 to be published in a succeeding data sheet 


Extracted from American Standard Inserted Blade Milling Cutter Bodies (ASA B5.23 


r 1958), with permission of publisher, the Amer- 
ican Society of Mechanical Engineers, 29 W. 39th St., New York 18, N. Y 
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This is a 3-axis machine controlled 
by magnetic tape for generating 
the airfoil areas of steam turbine 
and jet engine blades. 
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TAPE CONTROLLED PRECISION PROFILING 


MACHINES BY ~ X-C =. | - O 


FIRST to provide 360° work rotation for 
3-dimensional machining of complex parts 


FIRST to combine grinding, dressing and 
dressing compensation with milling 


Numeri-Trol puts a new dimension into machining. Lead time goes down, 
tooling costs and machining time are cut in production of prototypes and 
complicated precision parts. Lateral movement of the work head and 
transverse travel of the cross slide combine with rotary work feed to 
permit milling and finish grinding impossible or uneconomical by ordinary 
standards. Wheel dressing and dressing compensation are fully tape- 
controlled. Numeri-Trol machining includes rotary and longitudinal milling 
with automatic work feed and 360° indexing. 


Have a part that is costing too much to make? Find out how Numeri-Trol 
EX-CELL-O FOR can produce it—economically! See your Ex-Cell-O Representative or 
PRECISION write direct. 


EX-CELL-O PRECISION PRODUCTS INCLUDE: 
MACHINE TOOLS * GRINDING AND BORING 
SPINDLES * CUTTING TOOLS * RAILROAD PINS 
AND BUSHINGS © DRILL JIG BUSHINGS * TORQUE 


ACTUATORS * THREAD AND GROOVE GAGES * GRANITE 
CORPORATION SURFACE PLATES * AIRCRAFT AND MISCELLANEOUS 


DETROIT 32, MICHIGAN # PRODUCTION PARTS * DAIRY EQUIPMENT 


California and Arizona 


JoserH T. Ryerson & Son, INc., 
Chicago, Ill, announced the ap- 
pointment of three district sales 
managers at its Los Angeles, Calif., 
steel service plant. They are Free- 
MAN X. Kinzie, LoreN B. C Lay, 
and Harry M. Casset. As former 
sales managers of stainless steel, 
tubing and cold-finished steel bars, 
and alloy steel, respectively, they 
retain assigned responsibilities in 
connection with the merchandising 
of these products, assuming broader 
sales duties in selected districts. 


Antoun B. WitiiaMs of Engi- 
neered Electronics Co., Santa Ana, 
Calif., has been elected a vice-presi- 
dent of the firm. Mr, Williams has 
been sales manager of Engineered 
Electronics Co., a wholly owned 
subsidiary of Electronic Engineering 
Co., of Calif., since he joined the 
organization in October, 1957, and 
will continue in that capacity. 


Jack Newtove has been pro- 
moted to district manager of the El 
Segundo, Calif., office of Vickers 
Incorporated, a division of Sperry 
Rand Corporation. Mr. Newlove was 
formerly an application engineer at 
the Detroit office. He is a member 
of the Society of Automotive Engi- 
neers and the Engineering Society 
of Detroit. 


ALLoy Tuse Division, the Car- 
penter Steel Co., Union, N. J., has 
moved its western regional sales 
headquarters from San Francisco to 
2304 Huntington Drive, San Marino, 
Los Angeles. Harry L. HARNER is 
western regional sales manager. 


MACHINERY SALES Co., 1946 E. 
Bethany Road, Phoenix, Ariz., has 
been appointed sales representative 
for the state of Arizona by MIcHIGAN 
Toot Co., Detroit, Mich., and its 
Gear-O-Mation Division. Jonn P. 
REEVES will be in charge of sales and 
service representation. 


Illinois 

Eart TAYLor, tool and methods 
engineer for Wales-Strippit, Inc., 
Akron, N. Y., manufacturer of hole- 
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punching and notching equipment, 
has recently been transferred from 
the western Michigan and northern 
Indiana territory to the south Chi- 
cago metropolitan area and adjoin- 
ing counties in Illinois and Indiana. 
Bit. L. Gaines will represent the 
company in Mr. Taylor's former ter- 
ritory. Both men will operate out of 
the Midwest Division office located 
at 408 W. Madison St., Oak Park, 
Ill. 


Roy Heyne Co., 728 W. Buchan- 
an, Phoenix, Ariz., has been ap- 
pointed sales representative for S1zt 
ContTROL Co., a division of American 
Gage & Machine Co., Chicago, Ill 
The Heyne Co. will be their exclu- 
sive representative in Arizona and 
New Mexico, E. E. Oups, vice-presi- 
dent of Size Control Co., announced 
the appointment of two representa- 
tives to service eastern Canada: 
Frank J. Cox Sates Co., 6 Elmview 
Court, Islington, Ontario, and D. M. 
DuNCAN MACHINE Co., Ltp., 1955 
Wyandotte St. East, Windsor, On- 
tario, Canada. 


CLEARING, division of U, S. Indus- 
tries, Inc., Chicago, Ill., announces 
the appointment of Jack DusTMAN 
& Associates to be its local dealer 
in Indiana and Kentucky for open- 
back inclinable and horning presses 
up to 200 tons capacity. Included 
is the new Tore-Pac line, which is 
now available in 22-, 32-, and 45-ton 
capacities. 


Artruur A. Crarts Co., Inc., has 
been appointed an authorized lim- 
ited-line distributor of Carboloy cut- 
ting tool products in central Illinois 
for the Metallurgical Products De- 
partment, General Electric Co., De- 
troit, Mich. The distributor company 
is located at 10340 W. Berteau Ave., 
Schiller Park, Il. 


The Chicago branch of the L. S. 
SrarretTr Co., Athol, Mass., now 
occupies larger quarters in a new 
sales office and warehouse building 
at 4949 W. Harrison St., Chicago, 
Ill. The new Chicago headquarters 
is under the direction of W. W. 
HASKINS, western sales manager. 


New England 


WALLACE S. WHITTAKER has been 
elected chairman of the executive 
committee of Pratr & WuItNney Co., 
Inc., West Hartford, Conn., the ma- 


Wallace S. Whittaker, newly elected 
chairman of the executive committee, 
Pratt & Whitney Co., Inc. 


chine tool subsidiary of Penn-Texas 
Corporation. Mr. Whittaker, a mem- 
ber of the board of Pratt & Whitney, 
has also been elected chairman of 
the board of the Porrer & JOHN- 
sToN Co., a Pratt & Whitney subsid- 
iary. 

Pratr & Wuitney Co., INc., West 
Hartford, Conn., has named JAMEs 
H. Dary as sales manager of its 
Machine Tool Division. He assumes 
the position held by James D. ALLAN 
who will remain with the company 
as a sales consultant until his re- 
tirement in July. Mr. Allan’s retire- 
ment will mark the end of a long 
distinguished career with the com- 
pany which dates back to 1923. Mr. 
Daley, who joined the company in 
1941, returns to the home office after 
serving as district manager of the 
Cincinnati office. Howarp B. Up- 
HAM, former Cincinnati district sales 
manager of cutting tools and gages, 
has been named to assume Mr. 
Daley’s former duties, ARTHUR La- 
Ducer, formerly on the sales staff of 
the Milwaukee office, has been 
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Aluminum or zinc clad steel 
by production metallizing 


@ any shape or size 
e unlimited thickness 


e no heat distortion 


Modern metallizing provides the 
product engineer with an ex- 
tremely flexible, practical method 
of producing aluminum or zinc 
clad steel parts. High speed, auto- 
mated metal spray equipment 
applies these coatings to practi- 
cally unlimited thicknesses on any 
shape or size part without heat 
distortion. 


a typical example 


problem: provide uniform heat 
distribution on thin steel shell 


The excellent sanitary qualities of 
stainless steel make it an extremely 
desirable material for cooking 
utensils. But with the compara- 
tively thin, drawn shells (.020” to 
.050”—varying by manufacturer), 
uniform distribution of heat pre- 
sents a problem. 


The solution is being provided for 
a number of high-volume manu- 
facturers by metallized aluminum. 
Surface preparation is by grit- 
blasting as the shells rotate on a 
spindle. Metco Aluminum is then 
sprayed on the bottom, with auto- 
mated traverse equipment, to 
closely controlled thicknesses 
(from .040” to .120”, depending on 
the particular utensil and its man- 
ufacturer).Thesprayed aluminum 
is carried up the sides beyond the 
radius and is tapered off according 
to individual design. 
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This is but one of many solutions 
to fabrication problems offered by 
sprayed metals to design engi- 
neers. In addition to the aluminum 
example given, zinc is also com- 
monly used for corrosion-proofing 
in many production applications, 
such as steel capacitor cases, re- 
frigerator parts, pole line hard- 
ware, etc. Sprayed zinc is also 
used to replace coatings burned, 


threaded, or machined off during 
fabrication. 


For a round-up of some typical 
applications and engineering data 
on the characteristics of metallized 
coatings, write for Bulletin 
No. 136-A. 


FREE 
BULLETIN 


STAINLESS STEEL 


SPRAYED ALUMINUM 


METCO—Reg. U.S. Pat. Of. 


Metallizing Engineering C0., Inc. 


1131 Prospect Avenue, Westbury, Long Island, N. Y. « 


In Great Britain: 


cable: METCO 
Telephone: EDgewood 4-1300 


METALLIZING EQUIPMENT COMPANY, LTD.—Chobham near Woking, England 


Mr. Donald A. Watson 
Metallizing Engineering Co., Inc. 


1131 Prospect Avenue, Westbury, Long Island, New York 
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named district sales manager of ma- 
chine tool sales for the Cincinnati 
territory. 


Wituiam H. Preston has been 
elected to the position of executive 
vice-president of CHase Brass & 
Copper Co., a subsidiary of Kenne- 
cott Copper Corporation, Water- 
bury, Conn. This position has been 
vacant since GLENN P. BAKKEN was 
elected president in February 1957. 
Mr. Preston was formerly associated 
with the Joy Mfg. Co., Pittsburgh, 
Pa., where he has held several key 
executive positions in both general 
manufacturing and sales. 


Biack Rock Merc. Co., Bridge- 
port, Conn., has purchased the en- 
tire line of Reed-Prentice lathes and 
milling machines from Packac 
MACHINERY CORPORATION, East 
Long Meadow, Mass. Black Rock 
has been designing and building spe- 
cial machinery for more than fifty 
years, 


J. W. Menper Cuarn & GEar Co. 
has been appointed as industrial dis- 
tributor to handle all of Acme Chain 
Corporation’s products on the West 
Coast. Complete line of Acme roller 
chains and accessories will be 
stocked and distributed from Mend- 
er’s Portland, Ore., branch, as well 
as their Los Angeles, Calif., ware- 
house at 6011 S. Central Ave. 


VERSON ALLSTEEL Press Co., Chi- 
cago and Dallas, has announced the 
appointment of DonaLp H. Putpps 
as exclusive distributor of Verson 
equipment in Massachusetts, Con- 
necticut, and Rhode Island. Mr. 
Phipps will serve his territory from 
offices in Needham, Mass. 


Cari A. ANDERSON, former vice- 
president in charge of the MINNE- 
APOLIS-HONEYWELL REGULATOR 
Co.’s Aeronautical Divison in Can- 
ada, has been named general man- 
ager of the company’s recently ac- 
quired Marion ELectricat INstru- 
MENT Co., Manchester, N. H. 


FRANKLIN Meyer, Jr., formerly 
in charge of the company’s Instru- 
ment Gage Division, has been named 
manager of the Small Tool and Gage 
Divisions of Taft-Peirce Mfg. Co., 
Woonsocket, R. I. He succeeds PAuL 
V. MiLter who retired from active 
service on December 31, 1958, to 
become a consulting engineer for the 
firm. Mr. Miller has been associated 
with Taft-Peirce since 1920. 
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New York, New Jersey, 
and Maryland 


Arm REDUCTION SALEs Co., a divi- 
sion of Air Reduction Co., Inc., New 
York City, has announced the com- 
pletion of a new facility for the pro- 
duction of oxygen and nitrogen at 
1100 Packard St., in the Armourdale 
district of Kansas City, Kans. The 
new plant replaces an Air Reduction 
facility in Kansas City, Mo. District 
offices, storeroom, and engineering 
services department remain at 2701 
Warwick Trafficway, Kansas City, 
Mo. W. B. MoeEN, assistant director 
of metallurgical research at Air Re- 
duction’s research laboratories, Mur- 
ray Hill, N. J., has been named 
manager of engineering for the new- 
ly formed special products depart- 
ment at Union, N. J. 


Share owners of SYLVANIA ELEc- 
rric Propucts, INc., voted approval 
of the merger of Sylvania into GeN- 
ERAL TELEPHONE CORPORATION at a 
special meeting in Boston, Mass. 
Concurrently, in New York City, 
share owners of General Telephone 
also approved the merger. At this 
meeting a new corporate name— 
GENERAL TELEPHONE & ELECTRON- 
ics CORPORATION 
proved. DonaLp C. Power, presi- 
dent of General Telephone, will 
become chairman of the board and 
chief executive officer of the com- 
bined corporation, while Don G. 
MitcHELL will become president, 
also continuing as chairman of Syl- 
vania. Sylvania will continue to 
operate as a_ separate company, 
wholly owned by the General Tele- 
phone & Electronics Corporation. 


was also ap- 


EpLUND MACHINERY Co., Cort- 
land, N. Y., now offers a new 
contract manufacturing service for 
deep-hole drilling operations on pro- 
duction runs, small lots, and experi- 
mental work. Edlund has developed 
a new vertical gun-drilling machine 
that utilizes the full potential of the 
modern, rotating carbide gun drill. 
A battery of these machines are 
available in the contract service de- 
partment, 


UNION CARBIDE CORPORATION, 
New York City, has announced the 
appointment of two division vice- 
presidents. WILLIAM B. NICHOLSON 
has been appointed a vice-president 
of the Linde Co., and Roserr F. 
FLoop, vice-president—gas products. 
Both Mr. Nicholson and Mr. Flood 
joined Union Carbide in 1935 as 
engineers in the development labor- 
atory of Linde Co., Newark, N. J. 


Howarp F. Carver has _ been 
named assistant general manager of 
GLEASON Works, Rochester, N. Y. 
The post is a new one. Mr. Carver 
continues as vice-president in charge 
of sales and a member of the board 
of directors. 


FRANK P, Wricut has been ap- 
pointed sales engineer by Lowey- 
Hydropress Division of Baldwin- 
Lima-Hamilton Corporation, New 
York City. Mr. Wright will represent 
the company in Alabama, Tennessee, 
and Georgia, 


M. L. MaAnpevitte has been 
named vice-president and director 
of sales of the International Division 
of U. S. Industries, Inc. In his new 
capacity, Mr. Mandeville will direct 
export sales of heavy machinery and 
equipment. 


Cuttinc Toot Division, Brown & 
Sharpe Mfg. Co., Providence, R. I., 
announces the addition of a new 
customer service. A complete cutter- 
and_ tool-sharpening service, the 
Brown & SHARPE CUTTER SERVICE 
Co. or New Jersey, at 590 Grand 
Ave., Ridgefield, N. J., is independ- 
ently operated and staffed by fac- 
tory-trained cutting tool specialists. 


Rosert H. VAN Hurzen has been 
named sales engineer in the mid- 
Atlantic territory for ENGELBERG, 
Inc., Syracuse, N. Y., manufacturers 
of abrasive-belt machinery. Mr. Van 
Huizen will make his headquarters 
at 106 Struyk Ave., Paterson, N. J. 


PANGBORN CorRPORATION, Hagers- 
town, Md., has elected RALPH M. 
TRENT president of the corporation. 
Ropert H. McCaury was elected 


Ralph M. Trent, president of the 
Pangborn Corporation 
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director of the corporation by the 
stockholders. Both appointments fill 
the unexpired term of Vicror F. 
STINE, recently deceased. Mr. Trent 
has been associated with the Pang- 
born Corporation for twenty-eight 
years. 


Ohio 


THE NATIONAL MACHINE TOOL 
BuILpDERS ASSOCIATION announces 
the appointment of a new chairman 
and five new members of its Elec- 
trical Standards Committee. NELSON 
P. BAsHor, director of the Electrical 
Controls Division of W. F. & John 
Barnes Co., becomes committee 
chairman. Other new appointees to 
the NMTBA 1958-1959 Electrical 
Standards Committee are N. ALBERT 
ANDERSON, chief electrical engineer, 
srinding Machine Division, Norton 
Co.; REEVE W. DEAN, assistant to 
the president, Niagara Machine & 
Tool Works; LELAND S._ INscuHo, 
electrical engineer, Pratt & Whitney 
Co., Inc.; Jack Nortn, electrical 
engineer, Micromatic Hone Corpora- 
tion; and KENNETH F. SmirH, elec- 
trical engineer, the Foote-Burt Co. 


CINCINNATI MILLING MACHINE 
Co., Cincinnati, Ohio, has made the 
following appointments. ALFRED T. 
BLACKBURN was elected vice-presi- 
dent in charge of manufacturing. Mr. 
Blackburn has been with the com- 
pany since 1925 and was named 
works manager in 1954. CLypE Esy 
was appointed works manager. Mr. 
Eby began his association with Cin- 
cinnati Milling in 1936 as a Univer- 
sity of Cincinnati Co-op and has 
served the company in numerous ca- 
pacities since that time, including 
manager of manufacturing engineer- 
ing. 


WaRNER SEELY, vice-president of 
the Warner & Swasey Co., Cleve- 
land, Ohio, retired at the close of 
1958 after forty-six years of service 
with the company. He remains a 
director. Born in Brockport, N. Y., 
Mr. Seely attended Amherst College 
and joined Warner & Swasey as a 
special apprentice in 1912. Follow- 
ing service with the A. E. F. as first 
lieutenant, he was named assistant 
secretary in 1919, secretary in 1923, 
and vice-president in charge of pub- 
lic relations in 1951. 

Mr. Seely has served as president 
of the Cleveland Engineering Soci- 
ety and is also a member of the 
American Society of Mechanical En- 


Warner Seely, director of the 
Warner & Swasey Co. 


gineers, the American Astronomical 
Society, and Beta Theta Pi, He will 
continue to maintain his wide interest 
in many civic and engineering affairs 
and societies. 


(Left) Alfred T. Blackburn, vice-president, manufacturing, and (right) 
Clyde Eby, works manager, Cincinnati Milling Machine Co. 
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Alfred J. Chandler, vice-president, 
Brush Division, Osborn Mfg. Co. 


ALFRED J]. CHANDLER has been ap- 
pointed vice-president of the Brush 
Division of the Osborn Mfg. Co., 
Cleveland, Ohio. Mr. Chandler 
joined the Osborn organization in 
1945 as a sales engineer. He later 
served as project engineer in Os- 
born’s Technical Department as as- 
sistant manager of industrial sales, 
as manager of industrial sales, and 
at the time of his appointment was 
sales manager. 


O. M. Bunpy has been named 
manager of the New Products Di- 
vision of Clark Controller Co., Cleve- 
land, Ohio, manufacturer of electri- 
cal control devices, components, and 
systems. The new position is in ad- 
dition to his present duties as direc- 
tor of research. 


Epwarp Q. Hotston has been 
named Ohio district supervisor for 
Vascoloy-Ramet Corporation, Wau- 
kegan, Ill. Mr. Holston is establish- 
ing headquarters in Bay View, Ohio, 
at 457 Parkside Drive. 


Pennsylvania 


Purchase of the Kellogg specialty 
alloy steel manufacturing business 
from the M. W. Ketioce Co., sub- 
sidiary of PULLMAN INc., by Firru 
STERLING INc., of Pittsburgh, Pa., 
was announced jointly by officials of 
the two firms. All patents, invento- 
ries and production facilities of the 
Kellogg ingot process have been ac- 
quired, KENNETH D. MANN, presi- 
dent of Firth Sterling, stated that, 
for the present, operation of the 
plant in Jersey City, N. J., would 
continue without interruption to pro- 
duction and = shipping schedules. 
R. K. Hopkins will have enlarged 
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responsibilities as a vice-president of 
Firth Sterling. The process will 
henceforth be known as the Hop- 
kins Process in recognition of the in- 
dividual who developed it. 


John E. Newlin, Jr., general manager 
sales service, Carpenter Steel Co. 


CARPENTER STEEL Co., Reading, 
Pa., announces changes in manage- 
rial posts. Joun E. NEWLIN, Jr., for- 
merly manager of tool steel sales for 
the company, has been appointed to 
the newly created position of gen- 
eral manager of sales service. Suc- 
ceeding him is T. ALLEN WASHBURN. 
Mr. Newlin’s duties will be to su- 
pervise and develop better customer 
services from the Reading plant. In 
this position, Mr. Washburn will be 
responsible for building and main- 
taining the sales of Carpenter tool 
steels. 


Rivetr LAtHe & Grinper, INc., 
Boston, Mass., has appointed STan- 
LEY Berc, Inc., 1231 Banksville 


Road, Pittsburgh 16, Pa., as exclu- 
sive distributor in western Pennsyl- 
vania for Rivett air and hydraulic 
valves, cylinders, and power units. 


D. F. GrirFrin was recently ap- 
pointed chief metallurgist of Landis 
Machine Co., Waynesboro, Pa. He 
was formerly with Vanadium-Alloys 
Steel Co. 


Wisconsin, Michigan, 
and Indiana 


Ropert E, Mircueci has been 
appointed plant manager of the Dy- 
namatic Divison, Eaton Mfg. Co., 
Kenosha, Wis. He is a former mem- 
ber of the company’s central in- 
dustrial relations staff in Cleveland. 


W. E. THew Suppry Co., Inc., 
339 S. Broadway, Green Bay, Wis., 
has been appointed a distributor of 
industrial tube and hose fittings for 
the Parker-Hannifin Corporation of 
Cleveland, Ohio. 


Gwpincs & Lewis MACHINE TOOL 
Co., Fond du Lac, Wis., has an- 
nounced new appointments: Harry 
C. Souxup is the new general mana- 
ger and Epwarp F, Woytycn is now 
works manager. Mr. Soukup had 
been works manager and acting gen- 
eral manager since April, 1958. Woy- 
tych had been assistant works man- 
ager, having received that appoint- 
ment May, 1958. Frep BurpetT and 
Rosert L, BRANDENBURG have been 
transferred from their positions as 
chief sales engineers to the com- 
pany’s field sales division. Mr. Bur- 
dett will work in the central United 
States and Mr. Brandenburg will 
move to the eastern seaboard. 


(Left) Edward F. Woytych, works manager, and (right) Harry C. Soukup, 
general manager, Giddings & Lewis Machine Tool Co. 
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Jessr A. Epwarps has been named 
Detroit district supervisor for Vas- 
coloy-Ramet Corporation of Wau- 
kegan, Ill. He will supervise all 
Vascoloy-Ramet operations in the 
Detroit area and will be located in 
the Detroit branch office at 15551 
W. MeNichols Road. 


FREDERICK J. KELLER has been ap- 
pointed assistant sales manager for 
Whitman & Barnes, Plymouth, Mich., 
manufacturer of drills, reamers, and 
carbide tools. Mr. Keller was former- 
ly director of sales for American Saw 
& Tool Co. and its subsidiaries. 


NATIONAL ACME Co., Cleveland, 
Ohio, has announced the appoint- 
ment of A. C. DENSMORE as mana- 
ger of the firm’s Detroit office at 
14235 Puritan Ave. Prior to this ap- 
pointment, Mr. Densmore was a field 
engineer with the company. 


MICHIGAN Dri_t Heap Co., War- 
ren, Mich., announces a change of 
name. The new name is MICHIGAN 
SPECIAL MACHINE Co. No changes 
have been made in either personnel 
or basic operating policies. 


A. C. Hinz has been appointed 
supervisor of sales and engineering 
for southeastern Michigan by Ross 
Operating Valve Co., Detroit, a 
manufacturer of pneumatic valves. 
Mr. Hinz was previously sales and 
application engineer for Ross. 


OrMAL ANNABLE, general super- 
intendent of production at Chevro- 
let’s Cleveland transmission plant, 
has been named master mechanic at 
Buick, Flint, Mich., succeeding the 
late T. R. Timm. 


Cart J. Demrick has been named 
president of Chrysler Corporation’s 
Amplex Division. Amplex, with 
headquarters at 6501 Harper Ave., 
Detroit, Mich., is a producer of pow- 
dered metal products. 


Josern J. Hauser has been ap- 
pointed sales manager of Sahlin En- 
gineering Co., Inc., Birmingham, 
Mich. 


Propucto MACHINE Co., Bridge- 
port, Conn., has appointed Toots & 
Suppuies, INc., Indianapolis, Ind., 
as distributor for central and south- 
ern Indiana. The new branch as- 
sembly plant carries a complete stock 
of Producto die set components 
available for immediate assembly 
and delivery. Ray MeEtTHtER is the 
manager. 
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that formerly 
required premium-priced materials can now be handled 


by Duraflex,° which costs no more than regular phosphor 


bronze. Write for literature and samples, today. 





LicENsEeD 


PROFESSIONAL ENGINEERS, MEMBERS 3457 WEIDNER AVE 
AMERICAN SOCIETY FOR TESTING MATERIALS THE CARLSON 
AMERICAN SOCIETY OF MECHANICAL ENGINEERS COMPANY OCEANSIDE. L.|..N. Y 


NATIONAL SOCIETY OF PROFESSIONAL ENGINEERS TELEPHONE. RO 4-8181 


Complete engineering and manufacturing services including design and development of speciad machinery, mechanical preducts and spring actuated 
‘Stress analysis, spring design, metallurgical data, heat treatment, plant layout, engineering reports, selection of materials and equipment. Tools 


mechanisms 
and products. 
August 1, 1958 


The American Brass Company 
414 Meadow Street 
Waterbury, Connecticut 


Gentlemen, 
SUMMARY OF ENGINBERING LABORATORY REPORT No. 8158 





SUBJECT: Fatigue Life and Endurance Limit testing of; 
"DURAPLEK" Superfine-Grain Phosphor Bronze and Commercial Quality 
Phosphor Bronze, 5% (A) spring quality strip material. 
SPRINGS; Flat spring strip was made into the usual type of contact sprims 
used in switches, relays anc instruments. These springs were 
deflected at about 1 cycle per second in a specially built fatigue 
testing machine and the deflections recorded. 


STRESSES; The springs were deflected from the initial free position of zero 
stress toa final position having @ bending stress of 77,000 p.s.i. 


This stress, far phosphor bronze strip is unusually high and is 
higher than stresses ordinarily recommended for Beryllium-Copper 
or Stainless Steel for such severe service. 


Commercial Quality Phosphor Brmze, 5% (A) springs acquired a 
permanent set quite early and broke at an average number of 
deflections of 453,374. 


"DURAFLEX" springs were still satisfactory, showed no permanent set, 
no loss of load and no breakage at 4,000,000 deflections. 


CONCLUSION: Vesign stresses for "DURAFLEX" can be at least 50% higher than 
the stresses for Commercial Quality Phosphor Brmze, 5% (A) as 
shown in the TOOL ENGINEERS HANDBOOK, 


Respectfully submitted, 


THE CARLSON COMPANY 


Harold C. R. carlson, P.B. 
Licensed Professional Engineer 














tee x, available in Phosphor Bronzes (A), (C) and 


(D), in strip and wire, offers a host of opportunities to 


THREE SPRINGS of regular Phosphor Bronze, 
5% (A), actual size, took a permanent set 
at about 200,000 deflections and fractured 
at an average of 453,574 deflections. 


FOUR SPRINGS of Duraflex Superfine-Grain 
Phosphor Bronze, 5% (A) were still satis- 
factory after 4,000,000 deflections. 


DURAFLEX 


cut costs while maintaining or improving quality and per- SUPERFINE-GRAIN PHOSPHOR BRONZE 


formance. For further information and technical help to 
select the alloy to meet your needs—call in your American 
Brass Company representative, or write: The American Brass 
Company, Waterbury 20, Conn. In Canada: Anaconda Amer- 
ican Brass Ltd., New Toronto, Ont. 


A product of 
® 


Made by The American Brass Company 
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Obituaries 


Aubert J. Gurrorn, treasurer and 
chairman of the board of Leland- 
Gifford Co., Worcester, Mass., died 
in January. He was eighty-two. Mr. 
Gifford was one of the founders of 


Albert J. Gifford 


1900. He was 
named treasurer in 1906, and later, 
chairman of the board of directors. 
Mr. Gifford was a past-president of 
the Worcester Engineering Society 
and a member of the American 
Society of Mechanical Engineers, the 
Society of Automotive Engineers, 
and the American Society for Metals. 
Many mechanisms used with rolling 
mills, springs, and special machine 
tools were invented by him. 


the company, in 


Mervyn H. McCurpy, aged 
sixty-one, district sales manager of 
the Baldwin-Lima-Hamilton Corpo- 
ration, died February 1 while on a 
business trip in North Carolina. A 
member of the firm for forty-four 
years, Mr. McCurdy joined Baldwin 
Locomotive Works in 1915, working 
principally in its transportation de- 
partment. During the 1930’s and 
"40's he was a sales engineer. In 
1953, Mr. McCurdy was named 
sales manager of the organization’s 
southeastern district, encompassing 
eastern seaboard states from New 
Jersey to Florida, and westward to 
Alabama. 


Aucust (Gus) SuNNEN died in 
his Chatham, Ont., home at the age 
of sixty-one, on December 23, 1958. 
He was president and general man- 
ager of Sunnen Products Co., Ltd., 
a Canadian subsidiary of Sunnen 
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Products Co., St. Louis, Mo. He will 
be remembered for his work in the 
development and use of automotive 
service tools. 


Wayne D. Dukerrte, aged sixty- 
two, died on February 3. He was 
general manager in Los Angeles for 
Joseph T. Ryerson & Son, Inc. Pre- 
viously he occupied similar positions 
in San and Cincinnati, 
after thirty-one years of service at 
the company’s plant in Chicago. 


New Books 


EstTriMATING MANUAL. 104 pages; 
illustrated; 8 1/2 by 11 inches. 
Published by the National 
Screw Machine Products Asso- 
ciation, 2860 E. 130th St., 
Cleveland 20, Ohio. Price, 
$7.95. 

For the first time in the history of 
the industry, a comprehensive esti- 
mating handbook has been prepared 
for producers of screw-machine prod- 
ucts. It is also available to buyers of 
these products. 

Prepared and published by the 
National Screw Machine Products 
Association, the 104-page manual is 
designed to provide a modern, thor- 
ough guide to estimating screw- 
machine products for both independ- 
ent producers and company-operated 
screw-machine departments. 

Two years of preparation by a spe- 
cial NSMPA committee is responsi- 
ble for publication of the handbook. 
Its purpose is described as “the im- 
provement of estimating practices in 
all companies of the screw-machine 
products industry.” 

Topics covered in the handbook 
include: basic quoting procedures 
and qualifications; materials; esti- 
mating production on various equip- 
ment; setup, operating, administra- 
tive, and other costs; specific exam- 
ples of estimating; and estimating 
forms and aids. 


Francisco 


Jic AND Fixture DETAILS AND 
Units. By H. W. Hardy (Ma- 
CHINERY’s Standard Reference 
Series). 172 pages; illustrated; 
53/8 by 81/2 inches. Pub- 
lished by Machinery Publishing 
Co., Ltd., National House, West 
St., Brighton 1, England. Sold 
in the United States by Tue In- 
DUSTRIAL Press, 93 Worth St., 
New York 13, N. Y. Price, $3. 

The book is designed for the guid- 
ance of the draftsman in the practical 
design and proportioning of many of 


the details and units most used in jig 
and fixture construction. It assumes 
that the draftsman already possesses 
general knowledge of the nomencla- 
ture, essential features, and details 
adopted in the design and construc- 
tion of jigs and fixtures, By studying 
and applying the various details and 
units illustrated and tabulated, the 
reader should acquire sufficient prac- 
tical knowledge to enable him to 
make alterations in the details and 
units shown that would meet any 
special conditions confronting him. 
Also, with growing experience, he 
should be able to develop his own 
ideas, and not work rigidly to the 
tabulated designs in the book. 
Included in the book are chapters 
on clamping devices; steady clamps 
and supports, and steady and indi- 
cating pins; clamping devices for 
circular components; fixed and ad- 
justable vee locators and clamps; 
combined centralizing and clamping 
devices; adjustable and compensating 
support pins, spring-loaded latches, 
and other devices for leaf jigs; index- 
ing devices and slip washers; and 
standard pad bolts, clamp nuts, slip 
and liner bushings, screwed clamp- 
ing bushings, and control screws. 


Coming Events 


Marcu 11-13—Tenth Anniversary 
Spring Technical Meeting to be held 
at the Pick-Congress Hotel, Chicago, 
Ill. For further information write 
Pressed Metal Institute, 3673 Lee 
Road, Cleveland 20, Ohio. 


Marcu’ 16-20—Western Metal 
Show to be held at Pan-Pacific Audi- 
torium, Los Angeles, Calif. Contact 
American Society for Metals, 7301 
Euclid Ave., Cleveland 3, Ohio. 


Marcu 19-20—National Produc- 
tion Meeting, Society of Automotive 
Engineers, to be held at the Shera- 
ton-Cadillac, Detroit, Mich. Contact 
Robert W. Crory, Public Relations 
Manager, SAE, 485 Lexington Ave., 
New York 17, N. Y. 


Aprit 18-22—ASTE Annual Meet- 
ing to be held at the Schroeder 
Hotel, Milwaukee, Wis. Contact 
American Society of Tool Engineers, 
10700 Puritan Ave., Detroit 38, 
Mich.; Harry E. Conrad, executive 
secretary. 


May 4-8—National Industrial Pro- 
duction Show of Canada at Exhibi- 
tion Park, Toronto, Canada, under 
management of E. M. Wilcox, 19 
Melinda St., Toronto, Canada. 
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illuminated Push Button. 
Combines pilot light and push 
button in one unit. Oiltight 
Bulletin 8OO0T. 


Push-to-Test Pilot Light. 


Oiltight Bulletin 8O0OT. 


STANDARD DUTY 
CONTROL. STATIONS 


>») @ nciiabie 


Control Units 


for every industrial application 


Among the many hundreds of Allen-Bradley push 
button and control units, you are certain to find the 
types best suited to your particular needs. The seven 
units shown below are a few of the latest additions to 
the Allen-Bradley quality line of control units. 

All Allen-Bradley control units—standard duty, 
heavy duty, and oiltight—have double break, silver 
alloy contacts—to assure reliable operation. Simple 
constructions and generous wiring room are outstand- 
ing features. Insist on Allen-Bradley control units 
for all of your equipment—you can’t go wrong! 


Encapsulated Pilot Light. 
Oiltight Bulletin 800T. 


Time Delay Push Button. 
Delay is adjustable from 0.5 
second to 5 seconds. Cil- 
: tight Bulletin 80OT. 
Encapsulated Pilot 
Light. Heavy Duty 
Bulletin 800. 


Double Circuit Push But- 
ton. Has 2 N.O. or 2 N.C. 
Four-way or Two-way contacts. Oiltight Bulletin 
Selector Switch. Oil- 800T. 
tight Bulletin 800T. 


ALLEN-BRADLEY OFFERS the most com- 

plete line of standard duty, heavy duty, and 

oiltight control stations on the market. Send 
for Publication 6090 today. 


HEAVY DUTY 
CONTROL STATIONS 


ALLEN - BRADLEY 
Noh ke) Moko! ha doll 
—> QUALITY <—— 


Allen-Bradley Co., 1316 S. Second St., Milwaukee 4, Wis 
Tom @Kol lolol FM Nil-titl-igelel (Sam @telilelo loi Mie Ma @T-l [Mm @li 





AB 
Wy, 


Positive Protection 
Against Phase Failure 
and Phase Reversal 





Here is your answer 


The Allen-Bradley Bulletin 812 Type F, Type 
R, and Type RF relays provide positive pro- 
tection against the hazards to men, motors, 
and driven machinery, resulting from phase 
failure and/or phase reversals. 


The Bulletin 812 Style F phase failure re- 
lay employs a unique static sensing network 
that responds to all open phase conditions 
on a motor branch circuit and immediately 
removes the motor from the line... irre- 
spective of the load on the motor (including 
no load), or the circuit arrangement. This re- 
lay even responds to hard-to-detect primary 
failures on a wye-delta transformer with un- 
grounded neutral. Furthermore, the five- 
cycle response prevents nuisance ‘‘drop- 
outs’’ from transient fluctuations. 


The Bulletin 812 Style R phase reversal re- 
lay disconnects the motor from the line— 
whether it is running or not—when a phase 
reversal occurs anywhere in the system on 
the line side of the relay. Thus, it can be 
employed for a single motor, a group of 
motors, or an entire power system. In addi- ? 
tion, the phase reversal relay prevents the rey De " 
motor from starting should phase failure , and Phase. Reversal 
occur while at a standstill—a vital feature for : 
elevator applications. 





' . 
The Bulletin 812 Style RF relay combines INDIVIDUAL RELAY UNITS AVAILABLE 
the elements of Style R and Style F relays 

for protection against both phase failure 

and phase reversal. All Bulletin 812 relays 


are inherently ‘‘fail safe.’’ Send for complete 
information. 


Allen-Bradley Co., 1316 S. Second St. 
Milwaukee 4, Wis. 


In Canada: Allen-Bradley Canada Ltd. 
Galt, Ont. 


ALLEN - BRADLEY 


“—> QUALITVe 


MOTOR CONTROL 


4-59-MR 





Skinner solenoid valves solve many 
different cylinder control problems 


Application. This Bryant “Centalign” 
automatic internal grinder is an en- 
tirely new concept in precison grinding 
machinery. Work parts are gravity-fed 
through chutes and loaded to grind 
position automatically. Centalign de- 
sign permits higher, more accurate pro- 
duction at lower cost in the grinding of 
straight or tapered bores or forms such 
as ball tracks. 


¢ 

A complete line. There's a Skinner 
solenoid valve for almost any flow ap- 
plication with a wide variety of media: 
air, oil, water, inert gases, hydraulic 
fluids, kerosene and gasoline. Orifice 
sizes range from 36,” to 1”. Pressure 
ratings range from 5 psi to 3000 psi. 
Explosion-proof models are UL ap- 
proved for Class 1, Group D and Class 
2, Groups F and G. 


Seven Skinner valves used. Four- 


way, V9 valves control cylinders actu- 
ating work ejector, work interceptor 
and work loading chute. Others con- 
trol cylinders for activating a diamond 
holder for wheel sizing; an oscillator 
for grinding; and a compensating cyl- 
inder to skip wheel dressing action. Still 
another controls the shop-air supply to 
the machine. 


100,000 variations. The Skinner 
valves used by Bryant are so versatile 
in design that standard models can be 
used for applications normally calling 
for specials. Skinner solenoid valves 
are engineered to have a life expect- 
ancy of millions of trouble-free cycles 


Adjustable flow features of the 
four-way valves permit split-second ad- 
justment of cylinder action. And all the 
valves are small, compact and easy to 
mount at any angle. Built-in spring re- 
turns assure positive closing. Such fea- 
tures enable Bryant to manufacture the 
Centalign in panels that afford easy 
access to all pneumatic, hydraulic and 
electric circuits. 


Quality assured. Electrical tests to 
UL Standards include resistance check 
of coils in valve; breakdown check of 
2x’s rated voltage plus 1,000 volts; heat 
rise check of continuously energized 
coil for operation not above 85°C 
(185°F) rise above room temperature. 
These tests assure that you can use 
Skinner solenoid valves with 
confidence. 


Skinner solenoid valves are distributed nationally. 


For complete information, contact a Skinner Representative listed in the Yellow Pages or write us at Dept 


A 


THE CREST OF QuALITY THE SKINNER ELECTRIC VALVE DIVISION + NEW BRITAIN, CONNECTICUT 
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pc anc WELDER. 


9 cupemnton TYPE Hi 


use Airco’s new Dip Transfer COz Process 


for ALL-POSITION WELDING OF 


In welding mild sheet steel manually, there’s only one 
way to reduce costs and produce high quality welds at 
the same time. Airco Dip Transfer CO2 Process Weld- 
ing. Let’s be specific: — 


* The complete Airco Dip Transfer CO2 package welds 
in all positions ... manually! 


¢ Welds are hydrogen-free. 


¢ Virtually ends warpage — only low average currents 
are used for burn off. 


* Creates little or no spatter. 
¢ Handles typical steel joint fit ups. 
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* No flux needed. 

¢ Penetrates deeply — critical for high quality. 

* Welds much faster than flux-based processes. 

* Uses money-saving Pureco COz as shielding gas. 
¢ The basic equipment welds all weldable metals. 


The Airco Dip Transfer CO2 Process gives you con- 
sistently high quality welds at lower costs than any 
other process. For complete information, phone or write 
your nearest Air Reduction Representative. Ask for the 
new 24-page “DIP TRANSFER” Catalog. 
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Here’s what you need: — 


R 
@ Aircomatic Pull Gun AH35A, with portable carriage 
assembly for wire reel and controls. Provides 
the constant wire speed necessary. 


@ Aircomatic Fillerarc Motor Generator Power Source, 
with rising volt-amp characteristic. Holds constant 
arc length regardless of current changes. Built-in 
reactance achieves filler wire turn-off at low average 
currents and at very low spatter levels. 


@ Aircomatic Steel Wire A675. Consumable. No flux 
to slow welding speed or reduce arc visibility. 
Well-suited for mild steel and alloys such as manten 
and corten. Diameter of .035” actually permits cost 
savings on welding steels from 16 ga. to 4”. 


@ Pureco CO,* Welding Grade Gas. Pius associated 
Airco Regulator, Hoses, Cables, flexible wire casing. 


STEEL IN ALL THICKNESSES 


low costs + easy fit up - 


VISIT OUR BOOTH 52! are 144," 
WITERMATIONAL AMPHITHEATRE, Chlcage, lil. 


high speed - | WELDING Siow 
dialed very low spatter + no warpage serene am 


*Pureco CO, is supplied by the Pure Carbonic Company, 
a division of Air Reduction Company, Incorporated. 


On the west coast— 
Air Reduction Pacific Company 


AIR REDUCTION SALES COMPANY | "kics comin 


Airco Company International 
A division of Air Reduction Company, incorporated 


In Cuba— 
Cuban Air Products Corporation 
150 East 42nd Street, New Yerk 17, N.Y. inten 


I 
Offices and authorized dealers in most principal cities oF ir telenias Celeiat es, 
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To find headings easily, look for capital letters at top of each page 


to denote location. 





ABRASIVE CLOTH, Paper and Belt 


Crane Packing C 


ABRASIVES, Disc 


Gardner Machine C Beloit, Wis. 
Macklin Co., Jackson, Mich 


Norton C 1 New Bond St., Worcester, Mass. 

’ is At e »., Tacon Fraley Sts., 
6400 Oakton St., Morton > Philadelphia 35 — = heey © 
Grove, Ill ’ 


ABRASIVES, Polishing, Tumbling, Etc. 

Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill 

Macklin C Jackson, Mich 





“‘WHEN LATHES JAM... 


look out! 


“Production engineers who specify 
or influence the purchase of 
metalworking lathes for industry 
know that jamming of a lathe 
carriage or tool can cause costly 
gear breakage and flying metal. 
But it does happen. 


I" 


“What | didn’t know was that only one company—Logan Engineering—makes 12” 
screw cutting and turret lathes that include a built-in automatic safety gear as 
standard equipment. At the instant of overload, the safety gear disengages, guard- 
ing against damage in the train of gears from spindle through gear box. 

“We not only save maintenance by using this fine Logan 12” lathe with its 
38 to 1400 rpm variable speed drive and no manual belt shifting. We get ‘built-in’ 
insurance against heavy repairs and production slow-downs—for a lower price!’’ 


NOTE: The above features are standard equipment, 
too, on Logan 14" screw cutting models (variable 
speed range, 38 tou 1401 rpm). On all Logan 11", 10 
and 9" lathes, automatic safety gear is optional. 


Role) ae.) ay wa celc7.\, | 
BEFORE YOU LEAP 


LOGAN AUTOMATIC 
SAFETY GEAR »—> 


Logan 12” Swing Lathe 
The Logan line includes lathes from 9" swing and 17" between 
centers lo 14" swing and 40” between centers. Also 8" shapers. 
CATALOG ON REQUEST. Phone your LOGAN dealer or drop a line to — 


LOGAN ENGINEERING CO. 


Dept. 4-559, 4901 Lawrence Avenue, Chicago 30, Illinois 
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Norton Co., 1 Bond St., Worcester 6, Mass 
Simonds Abrasive Co., Tacony & Fraley Sts, 
Philadelphia 35, Penna 


ACCUMULATORS, Hydraulic 


Erie Foundry Co., 1253 W. 12th St., Erie, 
Penna. 


AIR GAGES, Dimensional—See Gages 
Air Comparator 


AIR GUNS 


Chicago Pneumatic Tool Co., New York 17, 
N. Y. 


Schrader’s Sons, A., 470 Vanderbilt Ave. 


Brooklyn 38, N. Y 


AIR TOOLS—See 
Pneumatic—Drills, 
matic, Etc. 


Grinders, 
Portable, 


Portable, 
Pneu- 


ALLOY STEELS 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Bethlehem Stee! Co., Bethlehem, Pa. 

Ryerson Joseph T., & Son, Inc., 2558 W. 16th 
St., Chicago 18, Ill. 

U. S. Steel Corp., Carnegie-Illinois Steel Corp. 
Div., 436 7th Ave., Pittsburgh, Pa. 

Vanadium Alloys Steel Co., Latrobe, Pa. 

Wheelock, Lovejoy & Co., Inc., Cambridge, 
Mass. 


ALLOYS, Bearing 

Bunting Brass h Bronze Co., 
Toledo 1, Oh 

Carpenter Steel , 105 W. Bern St., Reading, 
Penna. 

Mueller Brass Co., Port Huron, Mich. 


715 Spencer, 


ALLOYS, Non-ferrous—See Brass, Cop 
per, Zinc and Stellite 


ALUMINUM and Aluminum Products 


Mueller Brass Co., Port Huron, Mich 

Revere Copper rig Rs Inc., 230 Park Ave., 
New York 17, 

Ryerson & zen. “sos. T, Téth & Rockwell Sts., 
Chicago 8, 


ANGLE PLATES—See Set-Up Equipment 


ANNEALING FURNACES 
“—Y Frere. Co., 750 So. 13th St., Newark 3, 


ARBOR PRESSES—See Presses Arbor 


ARBORS AND MANDRELS 


Brown & Sharpe Mfg. A age Providence, R. I. 

Chicago-Latrobe, 41 . Ontario St., Chicago 
10, Il. (end mills) 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio 

Jacobs Mfg. Co., West Hartford, eon. 

Kearney & Trecker ee 6784 W. National, 
Milwaukee 14, Wis. 

Logansport Mch: Co. Inc., Logansport, Ind. 

Supreme proguce Inc., 2222 S. Calumet Ave., 
Chicago 16, Ill 
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lake a Critical Look 





at the design of your 
Gear Shaving Machines 


In today's competitive economy, it is imperative to scrutinize 
each production machine from the standpoint of operating 
costs. Just what does it contribute? What does it cost to 
operate? How does its design affect its operating economy? 
These questions suggest other more specific questions in the 
case of gear shaving machines: 


CHIPS 


@ Are the cutters of your machines so located that chips fall 
away from them rather than into them? 


LOADING HAZARD 


@ If, while loading, a work gear accidentally slips from the 
operator's fingers will it fall into the cutter teeth? 


GRAVITY 


@ ls cutting pressure applied downward, taking advantage 
of gravity or upward, unpredictably taking up the operat- 
ing clearance of the table ways? 


AUTOMATION 


© Are the extra components needed to automate the ma- 
chine, in the way when the cutter is changed? 


pull of gravity 


RIGIDITY 


e@ Does the single solid cast column provide more rigidity 
than one made up of bolted sections? 


@ Is a deep massive table assembly held in position by 
gravity more rigid than a shallower, lighter assembly 
hung from above? 


OBSTACLES 


@ Are there any projections above table level to interfere 
with the operator's movements as he loads a work piece 
or changes the cutter? 


FEED 


@ ls the automatic feed mechanically positive and con- 
sistently precise? 


To check your answers to these pertinent questions, call your 
Red Ring representative and suggest he bring along Bulletins 
AP 57-11 and S-57-2—All in the interest of ECONOMY. 





SPUR AND HELICAL GEAR SPECIALISTS 
ORIGINATORS OF ROTARY SHAVING, 
GEAR HONING AND ELLIPTOID 


+ 
NATIONAL BROACH 


& MACHINE CoO. 


5600 ST. 











JEAN e DETROIT 13, MICHIGAN 
RODUCER OF GEAR SHAVIN EQUIPMENT 


8159 


Rigid, one-piece, 
“C” type column 


Cutter head always accessible 
for tool change | 





ing cutter above 
the work—in the clear 


Work gear—cutting pressure 
downward with gravity 


Red Ring Gear Shaving Machine 
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Emerson Electric 


MICROHONES 


Laminated Steel Rotors 


The Emerson Electric Manufacturing Company is constantly 
searching for the best possible processing methods. Working 
with Micromatic engineers on problems encountered in proc- 
essing shaft holes in their laminated steel rotors, Emerson 
Electric found that Microhoning would provide much higher 
production quality while lowering processing costs. The follow- 
ing Microhoning benefits are now obtained: 


Model 728 Hydrohoner with auto- 
matic Microsize, Microdial and two 
station rotary indexing fixture. Hole 
Tolerances: Diameter .0002 inch, 
straightness and roundness .0001 inch. 


CUT REJECTS 

With former processing method re- 
jects ran too high. Microhoning controls 
size and assures a clean hole— 
rejects are substantially reduced. 


ELIMINATED OPERATIONS 

Old processing method required two 
operations. In one operation, Micro- 
honing generates size and straight- 
ness within specified tolerances. 


REDUCED BALANCING TIME 70% 
To preclude vibration and poor oper- 
ating characteristics, it is essential that 
shaft hole be concentric with O.D. of 
rotor. Microhoning reduced by 70% 
the amount of dynamic balancing 
correction required. 


PROCESSING COSTS CUT 70% 

Current figures show the cost of Micro- 
honing shaft holes in rotors to be less 
than 30% of processing by old method. 


Rotors (from 2% to 4 inches long) are all 
Microhoned on the same machine by changing 
adaptor in fixture and resetting stroke length. 


Learn why Microhoning will give you efficient stock removal, 
closer tolerances, accurate alignment and functional surfaces. 


(] Please have a Micromatic Field Engineer call. 
(_] Please send Micromatic literature and case histories. 


NAME 
TITLE 
COMPANY 
STREET 


CITY 


ZONE STATE 


MICROMATIC HONE CorP. 


8100 SCHOOLCRAFT AVENUE 


DETROIT 38, MICHIGAN 
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ARC WELDERS—See Welding Equip- 


ment, Arc 


ASSEMBLING MACHINES 

Detroit Power Screwdriver Co., 
St., Detroit 16, Mich. 

Ingersoll- Rand Co., 11 Broadway, New York 4, 
N 


2799 W. Fort 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


Sheffield Corp., Box 893, Dayton 1, Ohio 


AUTOMATIC SCREW MACHINES—See 
Screw Machines, Single and Multiple- 
Spindle Automatic 


BABBITT 


Ryerson, Joseph on 
Rockwell Sts., coe é iff. 


BACTERICIDES 


Lilly, Eli and Co., Indianapolis 6. In 


d 
Oakite Products, Inc., 26 Rector St., New York 
6,N, Y 


BALANCING EQUIPMENT 


nea tl Eng. Co., 5024 W. Lake St., Chicago 


Cosa Corp., 405 Lexington Ave., New York 17, 


Gisholt Machine Co. (Static and Dynamic), 
245 E. Washington Ave., Madison 10, Wis 
oan Kurt ay = , 42 Exchange Place, Jer- 
sey City 2 
Sundstrand Lon Tool Co., 2531 


lith St., 
Rockford, Ill. 


BALLS 


Hoover Ball & Bearing Co., Ann Arbor, Mich 
Kennametal, Inc., Latrobe, Penna 


BAR MACHINES—See Screw Machines, 
Single and Multiple-Spindle, Auto- 
matic 


BAR STOCK, Non-ferrous 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio 

Mueller Brass Co., Port Huron, —. 

Ryerson, Joseph T. & Son, Inc., 
Rockwell Sts, Chicago 8, if 

Shenango Furnace Co., Dover, Ohic 


16th & 


BAR STOCK AND SHAFTING, Steel 
Bethlehem Steel Co., 701 East Third St., 
Bethlehem, Pa. 
a Works, 14 Hayward St., Quincy 
, Mass. 
Carpenter Steel Co., 105 W. Bern St., Reading, 
enna. 


Ryerson, Jose Inc., 16th & 
Rockwell = mm 8, ea 


BEARING PILLOW BLOCKS AND 
CARTRIDGES 


Fafnir Bearing Co., New Britain, Conn. 


BEARINGS, Ball 


Ball & Roller Bearing Co., Danbury, Con 
Boston Gear Works, 3200 Main - a 
Quincy, Mass 
Fafnir Bearin 
Hoover Ball 


"North 


Co., New Britain, Conn. 
Bearing Co., Ann Arbor, Mich. 
Japan Bearing Export Co., Ltd., ae Japan 
Marlin-Rockwell orp., 402 Chand Bidg., 
Jamestown, N. Y. 
Nice Ball Bearing Co., 30th & Hunting Park 
Ave., Philadelphia, Pa. 
Norma-Hoffmann Bearings Corp., Stamford, 


Conn. 
S K F Industries, Inc., Philadelphia, Penna. 


BEARINGS, Bronze and Special Alloy 


Boston Gear Works, 3200 Main St., North 
Quincy, Mass. 
a Brass & Bronze Co., 


715 Spencer, 
oledo, Ohio 
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BEARINGS, Oilless 


Bunting Brass & Bronze Co., 715 Spencer, 
Toledo 1, Ohio 

Ryerson, Joseph T. & Son, Inc., 16th & 
Rockwell Sts., Chicago 8, III. 


BEARINGS, Roller 


Ball & Roller Bearing Co., Danbury, Conn. 

Marlin-Rockwell Corp., 402 Chandler Bldg., 
Jamestown, N. Y. 

Norma-Hoffmann Bearings Corp., Stamford, 


Conn. 
Rollway Becring Co., Inc., 541 Seymour St., 
Syracuse, N. Y. 
K F industries, Inc., Philadelphia, Penna. 
Timken Roller Bearing Co., Canton, Ohio 


BEARINGS, Thrust 


Ball & Roller Bearing Co., Opiuy Conn. 

Bunting Brass & Bronze Co., {5 Spencer, 
Toledo, Ohio 

Fafnir Bearing Co., New Britain, Conn, 

Marlin-Rockwell Corp., 402 Chandler Bidg., 
Jamestown, N. Y. 

Nice Ball Bearing Co., Nicetown, Philadelphia, 
‘a. 

Norma-Hoffmann Bearings Corp., Stamford, 
Conn. 

Rollway Bearing Co., Inc., Syracuse, N. Y. 

S K F Industries, Inc., Philadelphia, Penna. 

Timken Roller Bearing Co., Canton, Ohio 


BELTING, Transmission 


Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 


BELT SANDERS—See Grinding 
Machines, Abrasive Belt 


BENCH CENTERS 
Brown & Sha ‘“- Co., Providence, 
Sundstrand h. 

Rockford, Ill. 


R. |. 
col Co., 2531—IIth St., 


BENDERS, Bar, Tube, Channel, etc. 
a Bros. & Co., 2136—12th St., Rock- 


ord, Ill. 
Wallace Supplies oe. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDERS, Plate, Etc. 


a Shaper Co., P. O. Box 111, Cincinnati 

, Ohio 

Niagara Mch. & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ifl 


BENDING MACHINES, Hydraulic 


Bethlehem Stee! Co., Bethlehem, Pa. 
a, Forge Co., 490 Broadway, Buffalo, 


Chambersburg Engrg. Co., Chambersburg, Pa. 
Denison Engineering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio — 
Hydraulic Press Mfg. Co., Mount Gilead Ohio. 
Niagara Machine & Tool Works, 683 North- 

land Ave., Buffalo, N. Y. 
Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., eae, rif. 
Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, Ill. 


BENDING MACHINES, Pipe 
Sustee Forge Co., 490 Broadway, Buffalu, 


Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, tif. 


BENDING ROLLS 


Cleveland Punch & Shear Works Co., 3917 
St. Clair Ave., Cleveland, Ohio 

Niagara Mch. & “Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. i 

Wallace Supplies Mfg. Co., 1310 W. Diversey 
Parkway, Chicago 14, ft. 
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HOW MICROHONING 


Laminated Rotors 
Cuts Processing Costs 


Emerson Electric squirrel-cage rotors are made of special ‘‘electrical 
grade” steel laminations and each lamination is coated with oxide 
insulation. In processing the rotor, the O.D. is turned concentric with 
the shaft hole. Then, in one operation, Microhoning accurately 
generates finished size and straightness of shaft hole without any 
change in hole location. 





The Micromold tool has two universal 
joints in the drive shaft which allow 
the tool body to align itself with the 
shaft hole. Microhoning of holes is along 
same axis from which O.D. was turned. 


For electrical and mechanical effi- 
ciency, assembled motors must have a 
uniform air-gap between rotor and 
stator of .006 inch to .011 inch. Be- 
cause laminated surfate is rough and 
close tolerances must be held, special 
guided Micromold tools are used. 
Plastic guides above and below abra- 
sive sticks, control dressing of abrasive 
and assure generation of round, 
straight shaft holes. 


Before installing Microhoning equip- 
ment, two operations were required to 
finish shaft hole—rejects ran high. 
Microhoning greatly reduced the 
amount of dynamic balancing correc- 
tion required. 





The principles and applications of Microhoning are 
explained in a 30-minute, 16 mm, sound movie, 
‘Progress in Precision” . . . available at your request. 


(_] Please send me “Progress in Precision” in time for 
showing on ———— 

([] Please have a Micromatic Field Engineer call. 

([] Please send Microhoning literature and case histories. 





NAME 

TITLE 

COMPANY 
STREET 

SS 


aera eee ers 8 ————e 


MICROMATIC HONE CoRP. 


8100 SCHOOLCRAFT AVENUE «+ DETROIT 38, MICHIGAN 
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Product Directory 





BLAST CLEANING EQUIPMENT 
Pangborn Corp., Hagerstown, Md. 


BLOWERS 
Buffalo Forge Co., 490 Broadway, Buffalo, 
N. Y. 


BLUING LAYOUT 
Dykem Co., 2307 N. 1 Ith St., St. Louis 6, Mo 


BOLT and NUT MACHINES 


Orban, Kurt GO, a 42 Exchange Place 
Jersey City 2, 

Waterbury Pastel haeeley & Mach. Co., Wa 
terbury, Conn. 


BOLTS, NUTS AND SCREWS 


Allen Mfg. Co., Bloomfield, Conn 

Bethlehem Steel Co., 761 East Third St., 
Bethlehem, Pa. 

Northwestern Tools, Inc., 115 Hollier Ave., 


42 Exchange Place 


N. 
Williams, J. H. & Co., 400 Vulcan St., Buffak 
i. ve 


‘ 


BOOKS, Technical 


Industrial Press, 93 Worth St., New York 13, 
N. Y. 


BORING BARS 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 
Conn. 

Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du Lac, Wis. 

DeVlieg Microbore Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich. 

Ingersoll Mi lling Mche. Co., 2442 Douglas St 
ockford, Ill. 

Kennametal Inc., Latrobe, Penna. 

Metallurgical Products Dept. of Genera! Electric 
$2" K yrs 327, Roosevelt Park Annex, Detroit 

me Ky "cteitdines Co., Frankenmuth 2, 
Mich. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


Y rt I t / h th ’ be awasey, 5701 Carnegie Ave., Cleve- 
land °. 
our pa s fast onger wnen ey re Wesson €o,, 1220 Woodward Heights Blvd 
Detroit 20, Mich 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
SHENANGO CENTRIFUGAL CASTINGS | — 


BORING HEADS 


American Schiess Con.. 1232 Penn Ave., 
, e , Pittsburgh 22 
Your machine parts, ferrous or non-ferrous, are subject to Baker Grothers inc., 1000 Post Ave., Toled 
. ° ° o p ite} a : 
stress, strain and friction, day after day, year after year... so Bridgeport Machines, Inc., 500 Lindley St 
oc. ah te tng ~. Bridgeport 6, Conn. 
specify Shenango... and see what a difference this makes! —, Chucking Grinder Co., Clinton St 
7 ri ie 4 
Shenango’s centrifugal casting ‘ess insures rer life Davis Boring Tool Div., Giddings & Lewis 
go's centrifug il casting process insures longer life cate iad te Fon du og 
pecause O - i bre re-dense grat 95 DeVlieg Microbore Div W. Fourteen Mile 
¢ iuse of finer, more uniform, pb ressure dense grain to begin neal Tevet Gok, itleh. 
with . . . free of inclusions, porosity, blowholes and other ae fe 10 New Bond St., Worces 
weakening defects. Then, far less machining is needed and a ee Sey SOSt Doug a. 
’ -“- > ; ; , Mummert-Dixon Co., Hanover, Pa. 
your part is stronger ...to last and last and Jast: Sadat Maced Carl Ca S008 River fe.. 
she , 2» ‘ ' re H » " ? . Cincinnati 4, Ohio. 
Shenango’s modern and fully-equipped shops will supply Uniaea) Enaineering Co. Fronkermuth 2. 
Mich. 


you with ferrous or non-ferrous symmetrical parts in virtually 


Wesson Co., 1220 Woodward Heights Blvd 

. ° ° 6 roi Aich 

any shape or size . . . rough, semi-machined or precision- Detroit 20, 

finished to your most exacting specifications. For full details, 
; ‘ie ae : Ge ai ; BORING MACHINES 

write: Centr V4 a ar ts . ne 

t Cent ifugally Cast Products Division, The Shenango Boker Bros Inc. 1000 Post Ave., Toledo 

: ‘Q , > b 10 

Furnace Company, Dover, Ohio. eudated Ge. Gitdeenet 4, Camm. 

Burg Tool ‘and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. 

Cosa Corp., 405 Lexington Ave., New York 17, 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 


& is ; ‘ 
CENTRIFUGAL we ace we 4460 N. 24th St 


DeVlieg Machine Co., Fair St., Royal Oak, 
CASTINGS Mich. 


- ¢ -O Som. 1200 Oakman Blivd., Detroit 
Mic 

G&L oy ‘Hy ny Div., Giddings & Lewis Ma- 
COPPER, TIN, LEAD, ZINC BRONZES + ALUMINUM AND MANGANESE BRONZES chine Tool Co., Fond du Lac, Wis. 


MONEL METAL + NI-RESIST + MEEHANITE’ METAL + ALLOY IRONS (Continued on page 222) 
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on ANY grinding job... 





you can protect your production 
, “” ” 
with MACKLIN “Wheels of Profet 
7 CUSTOM-ENGINEERED FOR YOUR 
PARTICULAR GRINDING JOB. 
Macklin “wheels of profit” for industry, add value to your 
work ... increase your production ... and turn out a better 


product. There are Macklin wheels of every type and size for 


your particular grinding job. 


FOR PRACTICAL ANSWERS to your specific 
grinding problem, consult a Macklin Abrasive Engineer or your 
local Macklin Distributor. You'll get expert, on-the-job assistance 
in determining the exact wheel for top production efficiency. 

WRITE OR PHONE TODAY FOR COMPLETE INFORMATION 


GRINDING 
WHEELS 


Dept.14, Jackson, Mich. 





B Product Directory 





Gray Co., G. A., 3611 Woodburn Ave., Cin- Wales-Strippit, Inc., Akron, N. Y. 
cinnati 7, Ohio. 
espsen OW, Baldwin-Lima-Hamilton Corp., 
amilton hio 
Heald Meghine Co., 10 New Bond St., Worces- BORING MILLS, Horizontal 
er ass 
In ersoll M waiting Mche. Co., 2442 Douglas St., a oy oe oe 1232 Penn Ave., 
ock ford ’ . 
Jones & eo, Machine Co., S ringfield, Vt. Bullard Co., Bridgeport 6, Conn 
Kostoune Macine & foundiy, Diy, Giddings §— SS, Sto Cinemiatl 23 Ghia” 
ewis Machine Tool Co., Kaukauna, Wis 
Keomey & Tooeher ¢ Corp., 6784 W. National, Cone ooh. ba Div., 565 Blossom Rd., 
Lamb,"F. Jouerhi © Co. 5663 E. Nine Mile Rd., Cosa Corp., 405 Lexington Ave., New York 17, 
seine Yoo! Cas haeline, i DeViieg Machine Co., Fair St., Royal Oak, 
“ar 7. een oe” Inc., S. 7th and Espen-Lucas Machine Works, Front St. and 
Olivetti Corp. of America, 42-33 Northern ett. oye Philodelphio. Po. RL M 
Bivd., Long Island City 1, N.Y. | : hin or ool en Senda 7 . Wis. ewis Ma- 
New Britain Mch. Co., New Britain-Gridley chine ” u Lac, 
ot. Of tay? Britain, a. Gray, S Ae Go, 3611 Woodburn Ave., Cin- 
ofsson Corp ansing, M cinnati 7, io. 
one x °. Nee, 42° , a Place, Lucge Mich. =. ly eg omy Co., 
ersey Cit ir ve., evelan . io. 
Sheffield pg Box 893 Dayton 1, Ohio New Britain Mch. Co., New Britain, Conn. 
Snyder Corp., 3400 E. Lafayette Ave., Detroit Snyder Corp., 3400 E. Lafayette Ave., Detroit 
‘ ich ° ich. 





ANOTHER 
WOLLENSAK 


Presenting 
NEW 16 mm FASTAX 


with 
NEW High-Index Glass 
2-Sided Prism 


Another fine camera is added to the 

Wollensak Fastrax line, the WF-3T. 

This high-speed motion picture 

camera retains all of the fine reliable 

features of the time-tested Fastrax 

and incorporates a high index glass, 

2-sided prism for greater camera 

efficiency. No other camera Model 
in the high speed field, with this 

speed range, has this feature. 


Now only the WF-3T FASTAX delivers: 


% Overall sparkling picture quality 
* Higher resolution over the entire frame 
%* More uniform frame density 
*% 10% more frame height 
% 100 foot daylight loading 
* Faster, effective shutter speed 
* Speed range from 150 to 6,000 pps 


Plus... viewfinder... timing light. .. cut-off switch 


Write for complete information and prices, 
Bulletin WF-3T. 


WOLLENSAK 
OPTICAL COMPANY + ROCHESTER 21, N.Y. 
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BORING MILLS, Vertical 
American Schiess Corp., 1232 Penn Ave., 
Pittsburgh 22, b 
Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 
Bullard Co., 286 Canfield Ave., Bridgeport 6, 
nn 


onn. 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10, N. Y. 

Com © Corp, 405 Lexington Ave., New York 17, 


G & Ne ‘and itypro Div., Giddings & \ oe Ma- 
chine Tool Fond du Lac 

Hamilton Div., Baldwin-Lima- Railton Corp., 
Hamilton, Ohio 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Too! Co., Kaukauna, Wis. 

King Machine Tool Div., American Stee! 
Foundries, 1150 Tennessee Ave., Cincinnati 
29, Ohio. 

New Britain Mch. Co., New Britain, Conn. 

Snyder Corp., 3400 E. Lafayette Ave., Detroit, 
7, Mich. 


BORING TOOLS 

American Schloss, oor 1232 Penn Ave., 
Pittsburgh 22, 

Armstrong Bros. tei Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Bullard Co., 286 Canfield Ave., Bridgeport 6, 


Conn 
Davis Boring Tool Div., Giddings & Lewis 
Machine Tool Co., Fond du eee Wis. 
iperepare | Div., —* Fourteen Mile 
oya 
Ex- oh ‘oO Corp. “400 ‘Goleman Bivd., Detroit 


Mic 

mf... -F Products Dept. of General Elec- 
tric Co., Box . al Roosevelt Park Annex, 
Detroit 32, Mich 

Pratt & Whitney Co., Inc., West Hartford, 
Conn. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., 1 = 4 Woodward Heights Bivd., 
Detroit 26, Mic 

Williams, iy H. & a 400 Vulcan St., Buffalo 


’ 


BRAKES, Press and Bending 


Cincinnati Shaper Co., P. O. Box 111, Cin- 
cinnati 11, Ohio. 

Cleveland Crane & enords Co., Wickliffe, Ohio. 

Ferracute Machine Co. ridgeport, N. J. 

Lodge & Sniploy Co., Hamilton 1, Ohio 

Niagara Mc & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

Verson’ Alisteel Press Co., 93rd St. and S. 
Kenwood Ave., Chicago, Ill. 


BRASS 


American Brass Co., 25 Broadway, New York, 


Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass, Inc., 230 Park Ave., 
New York, N. Y. 


BROACHES 
<o O Lorp.. 1200 Oakman Bivd., Detroit 
Mic 

Metaitieroreat Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

Orban, Kurt So Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Sundstrand Mch. Tool Co., 2531—I1Ith St., 
Rockford, Ill. 

Threadwell ‘Tap & Die Co., 16 Arch St., Green- 
field, Mass. 

Wesson Co., 1220 Woodward Heights Blivd., 
Detroit 20, Mich. 


BROACHING MACHINE, Internal 

Orban, Kurt So. Inc., 42 Exchange Place, 
Jersey City 2, 

Sundstrand mich. Tool Co., 2531—I1Ith St., 
Rockford 


Wilson, K. Ri be. 211 Mill St., Arcade, N. Y. 


BROACHING MACHINE, Surface 

Cincinnati Milling & Grinding Mchs., Inc., 
Cincinnati, Ohio. 

Orban, Kurt ig Inc., 42 Exchange Place, 
Jersey City 2 KN. 

Sundstrand Mch. Tool Co., 2531—1Ith St., 
Rockford, 


BRONZE 


American Brass Co., Waterbury 20, Conn. 
Mueller Brass Co., Port Huron 35, Mich. 


BRUSHES, Industrial, Tampico, Wire 
Wheel, Etc. 


Osborn Mfg. Co., 5401 Hamilton Ave., Cleve- 
land, Ohio. 
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Product Directory 


Jackson, Mich. 
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BUFFERS 


Standard Electrical Tool Co., 


2488-90 River 
Rd., Cincinnati, Ohio 


BULLDOZERS, Metalforming 

Birdsboro Steel Foundry & Machine Co., Birds- 
boro, Pa. 

Elmes Eng. Div., American Steel Foundries, 

1150 Tennessee Ave., Cincinnati 29, Ohio. 

Erie Foundry Co., 1253 W. 12th St., Erie, 


Penna. 
Farquhar, A. B. Div., 142 N. Duke St., York, 


Penna. 


BURNISHING MACHINES 
Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 


Lamb, F. Joseph So. 5663 E. Nine Mile Rd., 
Detroit 34, Mich 


Russell, Maggy? my Henderesn, Inc., 292 Madi 
son Ave., New York 17, 2 


BURRING MACHINES—See Deburring 
Machines 


BURRS—See Files and Burrs, Rotary 


BUSHINGS, Drill Jig 
Ex- er - » ee 1200 Oakman Bivd., Detroit 
Metal Ccbides wt 6001 Southern Blvd 


Youngstown 12 0. 
Universal Engrg. Co., Frankenmuth, Mich. 


BUSHINGS, Hardened Steel 
Universal Engrg. Co., Frankenmuth, Mich 


BUSHINGS, Non-ferrous and Powdered 
Metal 

Bunting Brass & Bronze Co., 715 Spencer, 
Toledo, Ohio. 

Universal Engrg. Co., Frankenmuth, Mich. 


CALIPERS, Spring, Firm-Joint, Transfer, 
Hermaphrodite, etc.—See Layout and 
Drafting Tools, Machinists’ Small 
Tools 


CALIPER, Vernier 

Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, Ill. 

Scherr, George, ee ine 200 Lafayette St., 


Starrett, The L. S. Co., Athol, Mass 


CAM CUTTING MACHINES 


Cincinnati ce - Grinding Mchs., Inc., 
Cincinnati 9, 

= sre 405 Lavington Ave., New York, 

Orban, Kurt Co., Wow 42 Exchange Place, 
Jersey City 2, 

Pratt & Whitey << Inc., West Hartford, 


Conn. 

Russell Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, bd 

Van Norman Machine Co., 


3640 Main St. 
Springfield 7, Mass. 


CAMERAS, High Speed 
Wollensak Optical Co., Rochester 21, N. Y. 


CAM MILLING AND GRINDING 
MACHINES 


American Schiess Corp., 1232 Penn Ave., Pitts- 
burgh 22, Pa 

Baird Machine Co. .. 1700 Stratford Ave., Strat- 
ford, Conn. 

Cincinnati Milling Machine Co., 
cinnati, Ohio. 

Landis Tool Co., Waynesboro, Pa. 

Rowbottom Machine Co., Waterbury, Conn. 


Oakley, Cin 


CAMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Eisler Engrg. Co., Inc., 750 S. 13th, a 


Hartford Special Machinery Co., 287 Home- 


stead St., Hartford, Conn. 
Rowbottom Machine Co., Waterbury, Conn. 


CARBIDES 


Allegheny Ludium Stee! Corp., Pittsburgh, Pa. 
Chicago-Latrobe, 411 W. Ontario St., Chicago 


10, Wl. 
DoAll Co., Des Plaines, III. 
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Kennametal, Inc., Latrobe, Penna. 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 

Metal Carbides Corp., Youngtown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, Ill. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich. 


CASTINGS, Die 


American Brass Co., Waterbury 20, Conn. 
Madison-Kipp Corp., Madison, Wis. 


CASTINGS, Non-ferrous 


Bethlehem Stee! Co., 701 East Third St., Beth 
lehem, Pa. 

Mueller Brass Co., Port Huron 35, Mich 

Pittsburgh Brass Mfg. Co., 3199 Penn Ave.. 
Pittsburgh 1, Penna. 

Shenango Furnace Co., Dover, Ohio 

Vascoloy-Ramet Corp., Waukegan, III. 


CASTINGS—Gray Iron, Malleable 
Bethlehem Stee! Co., 701 East Third St., Beth- 


lehern 
1201 W. 65th St., Cleveland 


Pa. 
Hill Acme Co., 
, Ohio. 
Kaukauna Machine & Foundry Div., Giddings 
Lewis Machine Tool Co., Kaukauna, Wis. 
oe. Castings Council, 1800 Union ‘Com- 
merce Bidg., Cleveland 14, Ohio 
Shenango Furnace Co., Dover, Ohio 
Sundstrand Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


CASTINGS, Steel, Stainless, etc. 

Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

a Co., 701 East Third St., Beth- 
e 

Birdsboro Steel Fdry. & Mch. Co., Birdsboro, Pa 








HIGH LIFT... 
HEAVY LIFT... 
OR BOTH! 


PORTELVA 


ENGINEERED 










HAMILTON TOOL 
USE IT 
WITH CONFIDENCE 


2741 






sk 


R° 


POSITIONING EQUIPMENT 


kr) PORTABLE or STATIONARY 
© manual or power operation 


© Any KIND or DEGREE of MOVEMENT 


ir) manual or completely automatic controls 


* Portelvator's mechanical power 
transmission design locks the top- 
plate by gravity in any attained 
position. Application of this 
transmission to multiple elevating 

screws provides unequalled safety. 


Write for 
FREE LITERATURE BATCH No. P-801 


THE HAMILTON TOOL COMPANY 
834 SOUTH NINTH STREET - HAMILTON - OHIO 
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= Product Directory 


CENTER-DRILLING MACHINES CERAMIC TOOL MATERIAL—See Tool Wormer 8 Sucey < Co., 5701 Carnegie Ave., 
Boker Brothers Inc., 1000 Post Ave., Toledo Material, Ceramic ees 


0 io. 
Hartford Special Machinery Co., 287 Home — 

stead St "Hartford, Conn. CHAINS, Power Transmission and Con- 
Seneca Falls Mch. Co., Seneca Falls, N. Y. veyor CHUCKING MACHINES, Single-Spindle 
we wen Tool Co., 2531) Tith St., Boston Gear Works, 14 Hayward St., Quincy Automatic 


o Mase. Bullard Co., 286 Canfield Ave., Bridgeport 6, 


iple-Spin- Cleveland Automatic agg Co., 4932 Beech 
CENTER PUNCHES—See Machinists’ CHUCKING MACHINES, Multiple-Spin Cincinnati 12, Onio 
Small Tools die Automatic Gishlt Machine Se. 1245 E. Washington Ave., 
Bullard Co., 286 Canfield Ave., Bridgeport 4, Madison 10, 2 f 
Conn. Jones & hy Mch. Co., Springfield, Vt. 
Burg Too! and Mfg. Co., Inc., 15001 S. Fi — Acme Co., 170 —. 131st St., Cleve- 
i i i i gueroa, Gardena, Calif an io. 
aay or byes Machines, indexing ——— Co., 3250 Bellevue Ave., Detroit 7, Mich Potter & Johnston Co., 1027 Newport Ave., 
eee on atne Goss & DeLeeuw Mch. Co., Kensington, Conn. Pawtucket, 
Houston Grinding & Mfg. Co., Inc., Houston National Acme Co., 170 E. I3Ist St., Cleve- Russell Holbrook & eng ery Inc., 292 Madi- 
8, Texas. and, Ohio. son Ave., New York 1 
Metal Carbides Corp., Youngstown, Ohio. New Britain Mch. Co., New Britain-Gridley Seneca Fails Mch. Co., Seneca Falls, N 
Metallurgical Products Dept. of General Elec- Mch. Div., New Britain, Conn. Sundstrand sch. Tool Co., 2531 lth , 
tric Co., Box 237, Roosevelt Park Annex, Olofsson Corp., 2729 Lyons Ave., Lansing Rockford, 
Detroit, Mich. Mich. Warner & hgeeass Co., 5701 Carnegie Ave., 
Wesson Co., 1220 Woodward Heights Blvd., Pratt & Whitney Co., Inc., West Hartford, Cleveland 83, Ohio. 
Ferndale, Mich onn, 








CHUCKS, Air Operated 

Gisholt Machine on 1245 E. Washington Ave., 
Madison 10, 

Logansport Machine Co., Inc., 810 Center Ave., 


Logansport, Ind 
Schrader’s Son, A., 470 Vanderbilt Avenue, 
Brooklyn, N. Y. 
Skinner Chuck Co., 95 Edgewood Ave., New 
a Britain, Conn. 
1 PRECISION 
LATHES | CHUCKS, Cotter 


Buck Veet Co., 2015 Schippers Lane, Kalama- 
Zoo, 
NEW Cleveland ‘Aahomatic Mochine Co., 4932 Beech 
: Cincinnati 12, 

New. Revolutionary double-box Giant Mch. Co., i245) *. Washington Ave., 
Headstock (Pat. Pend.) Madison 10, Wis 
New. “WORK-HOLDING ONLY” Gorton Mch. tag Geo., 1321 Racine St., 
Spindle. Racine, Wis 
New. Single-Shift Back Gear a Bros., Inc., 1420 College Ave., Elmira, 


Lever on Headstock. Jacobs Mfg. Co., West Hartford 10, Con 

New. Headstock and Apron run- Kearney & Trecker Corp., 6784 W. National, 

ning in oil. Milwaukee 14, 

New. 1%” Hole through Spindle. ag —_— Co., *170 E. 131st St., Cleve- 
; : land 8, 

New. 60-pitch Gear Box with New Britain Mch. Co., New See Saey 

built-in Lead Screw Reverse. Mch. Div., New Britain, Con 

New. Amazing LOW PRICE. Stondard pool Co., 3950 Chester “Ave., Cleve- 

land Ohio 

DIFFERENT e..#. ‘hee Co., Frankenmuth 2, Mich. 


: ‘ Warner & Swasey, 5701 Carnegie Ave., Cleve- 
Different. Spindle rigidly land 3, Ohio 


held in two large “Zero Pre- 20g. On Inc., 24000 Lakeland Blvd., Cleveland 
cision tapered roller bear- 
ings arranged in box-type 
design. 
Different. Electrical switches 
| . and push-button stations fully . . . es _ 
< na tROOP naihaaeiinetninwattntaan CHUCKS, Combination Universal-Inde 
aieaieh: pendent 
Different. Two independent Buck Teal & Co., 2015 Schippers Lane, Kalama- 
; 5 zo ' 
clutches in apron for selecting Gisholt oo Co., Madison 10, Wis. 
power feeds. Horton Chuck Co., Windsor Locks, Conn. 
Different. Cam-action tailstock 


Kearney & Trecker Corp., 6784 W. National, 
clamp for rapid release and in- Milwaukee 14, Wis. 


stant locking of tailstock. ae — Co., 170 E. 131st St., Cleve- 
Different. Triple, cogged, V-belt an : 
outboard drive—eliminates inter- Skinner Chuck Co., 95 Edgewood Ave., New 


. “ Britain, Conn. 
5 te. base price mediate shafts—delivers more 
actory 
(Less Electricals) power to spindle. 


This is an all new lathe that bridges the gap between con- 


vention belt open and geared head lathes. It combines CHUCKS, Compenseting 
the capacity and power of a geared head with the economy Buck Tool Co., 2015 Schippers Lane, Kalama- 
Send in Coupon and flexibility of a belt driven lathe. Available with 5’, 6’ and oo Mic h. 
for full Information 8’ bed lengths providing 31”, 42” and 66” center distances. Burg Tool and Mfg. Co., Inc., 15001 S. Fi 
Qucnenenencsenasenesenacas L oe, ee eo L sport, Ind 
SS nn nr wr nr nr wr nn er er nr ees I oganspor ch. Co., Inc., Logansport, : 
| SHELDON MACHINE CO., INC. 4246 No. Knox Ave., Chicago 41, U.S.A. Skinner Chuck Co., 95 Edgewood Ave., New 
i Britain, Conn. 

Gentlemen: Please send me information on items checked. 
The NEW and DIFFERENT SHELDON 15” Lathes 
Sheldon C1) 10” Fy Ue [) 13” Lathes 
11” and 13” Variable Speed CHUCKS, Diaphragm 

Lathes i Woodworth, N. A. Co., 1300 E. Nine Mile Rd., 
High Speed Turret Lathes Detroit 20, Mich 
Sebastian 13” and 15” Company Name 

Geared Head Lathes 


Horizontal Milli Machi ‘ 
Sheldon 12” Shoner Street Address O a CHUCKS, Drill, Key Type 
Mame ef Local Deoler | Jacobs Mfg. Co., West Hartford, Conn. 
Have Representative Call 








0 





000 OO OO 


jo 


CHUCKS, Drill, Keyless 


Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, N. ¥. 


Jacobs Mfg. Co., West Hartford, Conn. 
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First with piloted taps .........-2ee865 








First with TCI taps (for cast iron) ...... 





First with interrupted thread taps as standard ...... . af stm 3222 VPP), 


WYVYVYYVYVV 


NOW Threadwell introduces the revolutionary new 


Maximum chip removal 
Utmost accuracy 

Reduced tap breakage 
Ideal for ductile materials 
Fine for blind holes 


Excellent in deep holes 


Look at the proven performance: 


FIELD TEST #1 
Midwest Manufacturer of Tapping Units 
Part: Aluminum grommet drilled to a depth of 14” 
Operation: Tapping %” deep 
Production: 70 pieces/ minute 
Result: 18,000 holes tapped with one #10-24 
“Turbo-Cut” Tap and still usable. 


FIELD TEST #2 
New England Manufacturer of Plumbing Fixtures 
Part: Polystyrene bathroom accessory 
Operation: Tapping 
Production: 50,000 holes tapped with one 
Y%-20 “Turbo-Cut” Tap and still usable. 


See your Threadwell Distributor for 
complete details or write direct to: 


THREADWELL TAP & DIE COMPANY Greenfield, Mass., U.S.A. 
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CHUCKS, Full Floating CHUCKS, Lathes, etc. CHUCKS, Power Operated 
Gisholt Mch. Co., Madison 10, Bullard Co., Brewster St., Bridgeport 2, Conn. Buck Tool Co., 2015 Schippers Lane, Kalama- 
Seutty jones & Co., 1903 Rockwell St., Chicago Gisholt Mch. Co., Madison 10, Wis a .. 10, Wi 
. < % isholt Mc’ 0., Madison is. 
Universal Engineering Co., Frankenmuth 2, Horton Chuck, Windsor Locks, Conn. Logansport Mch. Co., Inc., Logansport, Ind. 
ch. Jacobs Mfg. Co., West Hartford, Conn. Skinner Chuck Co., 95 Edgewood Ave., New 
Jones & Lamson Mch. Co., Springfield, Vt. Britain, Conn. 
Scherr, George Ce, we. 200 Lafayette St., 
pe gi cor 2015 Sch Lane, Kal Now York 12 
uck Tool Co., c rs Lane, . 
my 5. ippe alama- Skinner Chuck Co, 9 Edgewood Ave., New CHUCKS, Quick Change and Safety 
Hort h ok Ww k - z - 
ry Ay Gintg. Con, Dearborn, Mich. Warmer & Swasey Co., 5701 Camegie Ave, — PUB TSS! Siena Calif, oy 1200! S: Fi 
Supreme Products, Inc., 2222 S. Calumet Ave., Cleveland 3, Ohio. Jacobs Mfg. Co., West Hartford 10, Conn. 
Chicago 16, Ill. a Engineering Co., Frankenmuth 2, 
Mich. 





CHUCKS, Independent CHUCKS, Magnetic 


Buck Tool Co., 2015 Schippers Lane, Kalama Brown & Sharpe Mfg. Co 


Providence, R. I. CHUCKS, Ring Wheel 
zoo, Mich. 2 ! | il. 9 
Gisholt Mch. Co., Madison 10, Wis. DoAll Co., 254 Laurel Ave., Des Plaines, |! 


Gardner Mch. Co., 414 E. Gardner St., Beloit, 
Horton Chuck Co., Windsor Locks, Conn Sundstrand Mch. Tool Co., 2531—IIth St., Wis. 
Skinner Chuck Co., 95 Edgewood Ave., New Rockford, Ill. 
Britain, Conn. Walker, O. S. Inc., Worcester, Mass. 





CHUCKS, Tapping 

DoALL Co., 254 N. Laurel Ave., Des Plaines, Ili. 

Jacobs Mfg. Co., West Hartford, Conn. 

se Nas ae & Co. ., 1903 Rockwell St., Chicago 
8, Il. 


CHUCKS, Universal Three-Jaw 


Buck Tool Co., 2015 Schippers Lane, Kalamo- 
zoo, Mic 
Gisholt Mch. Co., Madison 10, Wis. 


i Horton Chuck Co., Windsor Locks, Conn. 
PROD UCTION ‘ Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 
4 Logansport Mch. Co., Inc., Logansport, Ind. 
i Skinner Chuck Co., 95 Edgewood Ave., New 
EFFICIENCY | | per chuck 
Warner é Swasey, 5701 Carnegie Ave., Cleve- 


SAVINGS  iiiiTTlngg was 


CHUCKS, Wrenchless 
‘ i Gisholt Mch. Co., Madison 10, Wis 
Use rugged, reliable “Hole Hog” i; 
machine tools for such jobs as: 





CLAMPS, “C’, Toggle, Teolmakers’ 


@ Multi-Spindle Boring — . Perallel—See Set-Up Equipment 


@ Single and Multi-Spindle —... 
@ Straight Line Multi-Drilling onerengy ye" nae oe 

. ou n, E. F. °., . Lehi ve., 
@ Adjustable Spindle Drilling ; pilad 4 


fe) Ag a an ge R St., N 
akite roducts, Inc., ector - ew 
@ Vertical and Way-Type -— 3 


York, 
Fixed Center Drilling, 
Boring and Tapping 


—_ CLUTCHES 
® Special Multiple = Cleveland Punch & Shear Works, Co., 3817 
Operation Machine Tools Universal Joint Type St. Clair Ave., Cleveland 14, Ohio. 


Driller with 18” x 32” drilling area and 16 Conway Clutch Co., 2747 Colerain Ave., Cin- 
spindles having 2” joints, each with 2- cinnatl 25, Ohio. 


. Dynamatic Div. Eaton Mfg. Co., Kenosha, Wis 
| ll we : \ speed-and-neutral driver. (Above) wd Minster. Mch. Co., Minster, Ohio. 
& 4 , 


L ; oe COLD HEADING 


National Machinery Co., Tiffin, Ohio. 
Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


COLLETS—See Chucks, Collet 


COMBINATION SQUARES—See Machin- 
ists’ Small Tools 


HHU84 


Three-Way, 74 COMPARATORS, Dial, Electronic and 
by eliarel (=m Olalll-lamti diate] Air 

idle drive unit 
EL that oa DoALL Co., Des Plaines, 11! 
Die cheve bul roe Ay ag gf orp., 44 Eddy St., Provi- 


with slip-type spindles Sheffield Corp., Box 883, Dayton 1, Ohio. 
Starrett, L. S.,"Co., Athol, Mass. 
%& Over 58 years of Machine Tool Engineering experience 
is at your service. Tell us your 
particular problem. COMPARATORS, Optical 
Bausch & Lomb Optical Co., Rochester, N. Y 


' yr, WN. Y. 
j MOLINE TOOL COMPANY DoALL Co., 254 N. Laure Ave., Des Plaines, III. 


Eastman Kodak Co., Rochester, N. Y. 
%% 100 20TH STREET, MOLINE, ILLINOIS Jones & Lamson Mch. Co., Springfield Vt. 


ny 


a noe Inc., 137. Varick St., New 

or’ 

REPRESENTATIVES IN PRINCIPAL CITIES Scherr, George, Ce. ynee 200 Lafayette St., 
New York 12, 
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“THE 
CLUTCH 
OF 
ROBUST 
REFINEMENT” 


Swee (QO4A 
Tira, the 


Since the turn of the century Conway progress has kept pace with 
or ahead of progress in industry . . . often forseeing problems and 
providing practical solutions to insure 
ECONOMICAL TRANSMISSION OF POWER 
This policy is inherent in the Conway ideal of service in design, 
engineering and skilled craftsmanship. 

Write us for help on power transmission information. 

THE CONWAY CLUTCH COMPANY 
2752 Colerain Avenue Cincinnati 25, Ohio 


The World’s Most Respected Name in Industrial Clutches 
for more than a half-century. 











MACHINERY, March, 1959 


For more data, circle this page number on inquiry cord 








Product Directory 


COMPOUNDS, Cleanings—See Cleaners, 
oO S B O R N Metal 
® 


COMPOUNDS, Cuttings, Grinding, Metal 
Drawing, etc.—See Cutting and Grind- 
ing Fluids 





COMPRESSORS, Air 
BEFORE BRUSHING Cheap Pneumatic Tool Co., New York 17, 
Magnified section of hard- 
ened steel hydraulic control 
valve. After machining, sharp 
edges and fine grinding burrs 
still remain— interfering with 


; CONTOUR FOLLOWER—See § Tracing 
efficient long-life valve per- 4 Attachments 
formance 


Ingersoll-Rand Co., 11 Broadway, New York 
4, N. Y. 


CONTRACT WORK 


—- Seen Inc., 1000 Post Ave., Toledo 


Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 
Cleveland Automatic Machine Co., 4932 Beech 


St., Cincinnati 12, Ohio. 
Eisler f Engrg. Co., 750 S. 13th St., Newark 3 


Erie , Co., 1253 W. 12th St., Erie 
Penna. 

Hartford Special Machinery Co., 287 Home- 
stead St., Hartford, Conn. 

& Trecker Corp., 6784 W. National 

Milwaukee 14, Wis. 

National Acme Co., 170 E. 131st St., Cleve 
land, Ohio 

Textile Machine Works, Reading, Penna 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass 


AFTER BRUSHING . 

Valve edges are precision CONTROLLERS 
blended . . . each radius micro- os | “epmeed Co., 1331 S. Ist St., Milwaukee, 
finished to .002" tolerances. i 

Burrs are thoroughly removed 
at the same time. Osborn 
Coutesioes Powers Brushine CONVEYORS FOR DUST, CHIPS, ETC. 
does the job rapidly, econom- Barnes, W. F. & John Co., Rockford, Ill. 
ically . . . assures increased, 
troublefree hydraulic valve life. 


COPPER 


American Brass Co., 25 Broadway, New York 


Microfinishing valve edges to a .002” radius | wile &s.°%: Sat. uor 2% Bich 


Revere Copper & Brass Inc., 236 Park Ave 
New York, 5 A 


.. at rates of 1200 parts-per-hour with OSBORN Power Brushing 
COUNTERBORES AND COUNTERSINKS 
YDRAULIC component manufac- Chicnan ee oe eee 


. avu— nt ‘ : Circular Tool Co., inc., 765 Allens Ave., Provi- 
A turers today producing parts like p maw ae Say 

this control valve—require ultra-high de- Cleveland big Drill Co., 1242 E. 49th St 
grees of precision finishing. And Osborn commain re Co., Greenfield, Mass 
Power Brushing helps meet the demands DoALL Co., Des Plaines, Ili. 
of modern high-pressure hydraulics with Eee Mich Corp., 1200 Oakman Bivd., Detroit 
quality finishing, deburring and surface Threddwell ‘Tap & Die Co., 16 Arch St., 
blending methods for hundreds of different uu, 1220 Woodward Heights Blvd 
types of parts. Detroit 26, Mich 


Green- 


In addition to the versatility and precise 
quality control afforded by Osborn Power COUNTERS 
Brushing methods—leading manufacturers Starrett, The L. S., Co., Athol, Mass 
also find that finishing operations are done 
more rapidly . .. at significantly lower cost. COUPLINGS 
An Osborn Brushing Analysis—made in onions, Steel Foundry & Machine Co., Birds- 
‘ , : ais 0s oro, Pa. 
CENTERLESS BRUSHING SETUP your plant at no cost or obligation—can Boston Gear Works, 14 Hayward St., Quincy 
precision finishes hydraulic control valves at pinpoint where you can speed production 71, Mass. 
production rates of 1200 parts-per-hour. Finish | | improve quality . . . cut costs with 7 Fig eH tite: Co., 1140 W. Monroe 
ble valve edges cz 2c . t : . 
ed natch ieee jawed tee modern Osborn Power Brushing. Write |  Mveller Brom Cs. Port Hurce, Mich. 
olerance. J e ng n $ 
a centerless machine—with Osborn Matice us for full details. The Osborn Manufactur- —— a 38, oN. anderb! ve., 
Centerless Brushes operating at 1750 rpm. ing Company, Dept., D-50 Cleveland 14, 0. = Inc., Oo. : Rockdale St., Worces 
. ’ en ass. 


CRANES, Electric Traveling 
Cleveland Crane & Engrg. Co., Wickliffe, Ohio 


CUTTERS, Keyseating 
on Brothers Inc., 1000 Post Ave., Toledo 
io. 


DoALL Co., Des Plaines, Ill. 
BRUSHING MACHINES « BRUSHING METHODS ; Sao ee Tomes 


Mitts & Merrill, 1009 So. Water St., Saginaw, 
POWER, PAINT AND MAINTENANCE BRUSHES e¢ FOUNDRY PRODUCTION MACHINERY Mich, 
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WHY BUY METAL YOU DON'T USE? 


Switch to 
rN it=teolal-lab am ee loll eles mm Or-t-} oi (olny al-| ol -mm Kole) f-) 


FORGED DISC 


Forged disc necessary for fabricating 
welded tube mill roll. 


CAST-TO-SHAPE 
TOOL STEEL 


Cast-to-shape welded tube mill roll. 
220 Ibs. lighter than forging; $780 
cheaper for finished shape. 


Ls 310M t-bA-1o i ob mod al-laleliale Milo Mm @t-t-3 ci (ert—Jal-| el-) 


Why pay for metal that ends up chips on your floor ? 
Here are two pertinent reasons why you should stop 
hogging your complex tools from blocks of metal and 
let Allegheny Ludlum cast them to shape. 


CAST-TO-SHAPE MEANS 

YOU BUY FEWER POUNDS OF METAL. 

For example, the roll shown above is 220 pounds 
lighter in the rough state than its forging cousin. 
Allegheny Ludlum cast-to-shape tools are more eco- 
nomical than tool steel forgings, and just as strong in 
certain applications. 

CAST-TO-SHAPE MEANS 

LESS FINISH MACHINING. 

This is especially important with a complex shape. 
For instance, the casting above has only 4 to % 
inches of machine stock on its surfaces, requiring only 
one roughing and one finishing operation. Estimated 
savings by using an Allegheny Ludlum cast-to-shape 
tool amount to $780. 


WSW 7271 


ALLEGHENY 


Allegheny Ludlum, a tool steel producer who makes 
cast-to-shape tools, casts them with the same precise 
quality control for which their tool steels is known. 
A full line of cast-to-shape tool steel grades is avail- 
able. You'll find ones with high resistance to abrasion, 
compressive strengths of approximately 400,000 psi, 
easy machinability, hardening with almost no distor- 
tion, toughness, high red hardness, and the capacity 
to take a high polish. 


Find out now how you can cut costs on your com- 
plex tools. Write for FC-4, a 28-page technical dis- 
cussion of A-L’s Forging and Casting Division with 
applications, pattern information, design tips, analyses, 
and heat treating instructions. Or call your nearest A-L 
tool steel warehouse or distributor. 


ALLEGHENY LUDLUM STEEL CORPORATION, 
OLIVER BUILDING, PITTSBURGH 22, PENNA. 
Write to Dept. M-15 


LUDLUM 


Tool Steel warehouse stocks throughout the country... Check the yellow pages 


EVERY GRADE OF TOOL STEEL...EVERY HELP IN USING IT 
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CUTTERS, Milling 


Carper-Colman Co., 1300 Rock St., Rockford, 

Brown & Sharpe Mtg. © Co., Providence, R. |. 

Chicago-Latrobe, 4} . Ontario St., Chicago 
10, Il. (end mills) 

Cleveland Twist Drili Co., 
Cleveland, Ohio. 

DoALL Co., Des Plaines, III. 

a ay ~OrP-. 1200 Oakman Bivd. Detroit 

ich. 
George, Mch. Co., 1321 Racine St., 

Racine, Wis 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Elec 
tric Co., Box 7, Roosevelt Park Annex, 
Detroit 32, Mich. 

Motch & Merryweather Mchy. Co., 888 E. 7Ott 
St., Cleveiand 3, Ohio 

Tomkins-Jahnson Co., Jackson, Mich. 

Vascoloy-Ramet Corp., Waukegan, III. 

Wesson Co., 1220 Woodward Heights Blvd 
Detroit 20, Mich 


1242 E. 49th St., 


CUTTING AND GRINDING FLUIDS 


Cincinnati Milling Products Div., Cincinnati, 
io. 
o service Oil Co., 70 Pine St., New York, 


DoALL Co., Des Plaines, III. 

Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 

our Products, Inc., 26 Rector St., New 


N, 
Shell Oil Co., 50 W. 50th St., New York, N. Y 
akg Refining Co., 600 Fifth Ave. New 
or 
Texas Co., 135 E. 42nd St., New York, N. Y 


CUTTING-OFF MACHINES, Lathe Type 


Bardons & Oliver, Inc., 1133 W. Ninth St 
Cleveland 13, Ohio 

Brown & Sharpe Mfg. Co., Providence | 

Cleveland Automatic Machine Co., 4932 * Beech 
St., Cincinnati 12, Ohio 

Modern Machine Tool Co., Jackson, Mich 





Above 


No. 55 Flywheel type— 


56-ton capacity 


Also available 
No. 44—43-ton capacity 
No. 33—27-ton capacity 


FEDERAL PRESS COMPANY, 


The 
FEDERAL 


“BH 5 99 
gives you 


OVERSIZE 


DIMENSIONS 


Eliminates the need for 
larger and more costly equip- 
ment! Boosts production on 
big and bulky jobs! 


Here’s a press that will handle 
big, bulky jobs ordinarily re- 
quiring larger, more expensive 
equipment. Equipped with 
foolproof air clutch, its speed 
is increased many times, safely 
and with better control. Only 
the finest components are 
used in the “55”. Workman- 
ship, as in all Federal Presses, 
is unexcelled. Flywheel or 
geared types. Mechanical 
clutch standard. Call your 
dealer. Write for catalog. 


901 Division St., Elkhart, Ind. 


FEDERALPRESSES 


33 Years of Quality Construction 
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CUTTING-OFF SAWS, Abrasive Wheel 


DoALL Co., Des Plaines, III. 
Johnson Manufacturing Co 


Albion, Mich 
Norton Co., 1 New 


ond St., Worcester 6, 


ass. 

Simonds Abrasive Co., 
Philadelphia 35, Penna 

Wallace Supplies Mfg. os: 
Parkway, Chicago 14, iil. 


Tacony & Fraley Sts., 
1310 W. Diversey 


CUTTING TOOLS—See Too! Material 


CYLINDERS, Air 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind 

Skinner Chuck Co., 95 Edgewood Ave., New 
Britain, Conn. 

Tomkins-Johnson Co., Jackson, Mich. 


CYLINDERS, Hydraulic 

Barnes, John S., Corp., 301 S. Water St., 
Rockford, Ill. 

Creag Pneumatic Tool Co., New York 17, 
we 

Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Logansport Machine Co., Inc., Logansport, Ind 

Oilgear Co., 1569 W. Pierce St., Milwaukee, 

is. 


Vickers, Inc., Detroit 32, Mich 


DEBURRING MACHINES 


Lamb, F. peseets Co. 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
Orban, Kurt Co. Inc., 
Jersey City 2, : 
Osborn Mfg. Co., N5401 Hamilton Ave., Cleve 

land 14, Ohio. 
Sheffield Corp., Box 893, Dayton 1, Ohio. 
Wallace Supplies Mfg. Co., 1310 . Diversey 
Parkway, Chicago 14, Ill 


42 Exchange Place, 


DEMAGNETIZERS 


Blanchard Mch. Co., 64 State St., Cambridge. 
ass. 


DIE CASTINGS—See Casting, Die 


DIE CASTING MACHINES 


Cleveland Automatic aeeine Co., 4932 Beech 
St., Cincinnati 12, 
Hydraulic Press Mfg. Co., o—— Gilead, Ohio 


DIE CUSHIONS 
oe © W. Co., 1375 Raff Rd., S. W., Canton, 
io. 

Clearing Mch. Corp., 6499 W. 65th St., Chi- 
cago, Ill. 

Danly Machine Speciation, Inc., 2100 South 
Laramie, Chicago 50, 

Federal Machine Walser Co., Overland Ave 
Warren, Ohio. 

Minster Machine Co., Minster, Ohio 

Verson Allsteel Press Co., 93rd St., and § 

Kenwood Ave., Chicago, II! 


DIE INSERTS, Carbide 


Allegheny Ludlum Stee! Corp., Pittsburgh, Pa 

Kennametal, Inc., Latrobe, Penna 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 

Vascoloy-Ramet Corp., Waukegan, III. 


DIE SETS AND DIEMAKERS’ SUPPLIES 
one, =. W. Co., 1375 Raff Rd., S. W., Canton, 
io. 

Danly Machine Speciciticn, Inc., 2100 South 
Laramie, Chicago 50, 

Lempco Industrial, Inc., Bedford, Ohio 

Producto e) Co., 985 Housatonic Ave., 
Bridgeport 1, Conn 

U. §. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange 'N. J 

Wales-Strippit, Inc., Ady ‘N.Y 


DIE SINKING MACHINES—See Milling 
Machines, Die Sinking, etc. 


DIE STOCKS—See Stocks and Dies 
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3 OR | 000 PIECES 
J 


Cut them off MORE ACCURATELY 
at LOWER COST and FASTER on a 


a 


ie MARVEL Hack Saw 














p)) 


ee 
ey 


’ ‘ews’ 7 
~~ 


e. 


“Accuracy? * Speed? * Low Cost? 


Which is most important in your production or inter- 
mittent cutting-off operations? You get all 3 when your 
work is handled on a MARVEL Series 6A or 9A Heavy 
Duty Ball Bearing Hack Saw. Whether you’re cutting 3 
or 30,000 identical pieces, you can be certain that each 
piece will be true... that it will be cut-off quickly, and 
at the lowest possible tool cost. 


MARVEL Hack Saws are fine machine tools, with all 
the built-in accuracy this description implies. Designed 
to operate at higher speeds, with the heaviest feed 
pressures, they have almost unlimited power and 
stamina to stand up to the most severe service. 


MARVEL Hack Saws are truly multi-purpose cutting- 
off machines. No run is too short or too long, no material 
too mild or too tough to be accurately and efficiently 
cut-off on a MARVEL Hack Saw. 

Catalog C85 has complete details, facts 


and figures on both Marvel metal cutting Hack 
Saws and Band Saws. Write for it today 





ARMSTRONG-BLUM MFG. CO. 
5700 BLOOMINGDALE AVE. * CHICAGO 39, ILLINOIS 
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MUELLER BRASS CO. 


OFFERS 7 WAYS TO 
PRODUCE YOUR PART 


Mueller Brass Co., because of its diversified manufacturing facilities that encompass a wide 
range of fabricating methods, is in the unique position of being able to offer you, the 
purchaser, an intelligent, unbiased analysis and recommendation of the best, most economical 
method by which your particular part can be produced. As the result of over 40 years’ 
experience, the “Methods Analysis Department” has at its command complete knowledge of 
the advantages and limitations of each production process. After receiving detailed knowl- 
edge concerning the end use of the part, material specified, conditions under which it must 
operate and other pertinent factors, these analysis engineers make their recommendations. 
Every detail is considered. In many cases, methods analysis engineers recommend a simple 
design change that makes practical a much more economical 


method of production. This technical service, offered only by 
Mueller Brass Co., is given to each individual inquiry and is your 


assurance that you will get the best product at the best price... 


made the one best way .. . by Mueller Brass Co. 


Send today for free technical literature on any one or all of the 
seven fabricating methods. 


FORGINGS 


Production equipment is 
evailable to produce press, 
hammer or cored forgings of 
any practical shape in sizes 
ranging from a few ounces 
to 150 Ibs. in brass, bronze, 
aluminum and magnesium 
in 27 standard, as well as 
special, alloys. 


MADE IN USA 





COLD-PREST 
IMPACT EXTRUSIONS 


Mueller Brass Co. has com- 
plete machinery for producing 
Cold-Prest impact extrusions 
of aluminum, copper, brass, 
bronze and steel. Extrusions 
up to 28” in length are possi- 
ble, depending on wall thick- 
ness and other design details. 
Parts can be designed having 
ribs, flutes, splines or bosses 
. . with multiple wall diam- 
eters and with uniform or 
tapered wall sections. 





SCREW MACHINE 
PRODUCTS 


Mueller Brass Co. has one of 
the world’s largest automatic 
screw machine departments 
fabricating both ferrous and 
non-ferrous custom parts. We 
can produce an infinite vari- 
ety of shapes and sizes from 
4%” to 3%” in wide range of 
free cutting and specialized 
alloys. Complete facilities for 
all secondary and finishing 
operations, as well. 





cold-prest 


POWDER METAL PARTS 


Mueller Brass Co. can supply 
precision Sinteel" powder 
metal parts in wide range of 
sizes and metals at high 
production rate. Parts avail- 
able from iron, brass and 
copper alloys. Parts may be 
ordered with such character- 
istics as self-lubrication, con- 
trolled porosity and good 
electrical and magnetic 
properties. 


ae MUELLER BRASS CO. 
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...and our methods analysis service 





helps you determine which is the best 


...and most economical method 





SAND CASTINGS 


We specialize in the produc- 
tion of pressure-tight red 
brass castings. We utilize 
both metal match plate and 
wood patterns. Facilities in- 
clude tool room and pattern 
shop, electric melting fur- 
naces, high capacity core 
room and both bench and 
floor Iding equip t to 
handle wide range of sizes. 














FORMED COPPER 
TUBE 


Mueller Brass Co. has modern 
facilities for forming seam- 
less copper tube into a multi- 
tude of shapes. Forming 
methods used include bend- 
ing, spinning, expanding or 
swedging, upsetting, flaring, 
flattening, beading and 
grooving, drilling and pierc- 
ing, machining and joining. 
Formed copper tube coils are 
also available as _ single, 
double, spiral and serpentine 
shapes. 





PORT 
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HURON 








e) 

4 ' 

re smny Hg 

PLASTIC INJECTION 
MOLDING 


Injection molding of plastic 
parts is still another process 
offered by the Mueller Brass 
Co. Parts are molded from 
such plastics as— nylon, poly- 
ethylenes, polyvinyl chloride, 
Styrenes, linear acetal, chlo- 
rinated polyether, polycar- 
bonates or polypropylene,de- 
pendent on part application. 





MAN FROM 
MUELLER BRASS CO. 


Since only Mueller Brass Co. 
can produce your part by all 
the methods, only the Man 
From Mueller Brass Co. can 
give sound advice on the one 
best method of production. 
Over 40 years of research, 
engineering, manufacturing 
and marketing experience 








stands behind him. When you. 


are specifying and purchas- 
ing fabricated metal parts, 
call in the MAN FROM 
MUELLER BRASS CO. 


ae, 


MICHIGAN 
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WITH 


234 


THROUGH 
THESE MICROSCOPES... 


- POSITIONING 
5 SECOND ACCURACY! 


Rotary table positioning with 5 second accuracy? Amazing! And 
when you recall that there are 1,296,000 seconds in any circle, 5 
second accuracy is indeed amazing, but true . . . with ROTAB tilt- 
able rotary tables. For by incorporating optical measuring systems 
into ROTAB design, full 360° radial positioning, 90° angular set- 
tings are easily achieved with this fine degree of precision . . . and 
repeat settings within one second of arc are standard procedure! 





Microscopic accuracy is just one unique ROTAB feature. In addition, 
motor powered rotating and tilting, easy-to-use portable controls, 
horizontal loading vastly improve efficiency . . . to a point, in fact, 
where 50% savings in set-up time alone are not unusual. You can 
use ROTAB, moreover, for inspection and quality control operations 
or for tool room machining. In a nutshell, ROTAB gives you precision 
positioning, cost-cutting efficiency and a wide range of application 
versatility. Ask about ROTAB today! 


Faceplate diameters in 12”, 24”, 36”, 48”, 60”, 


72” and 84” sizes. Send for FREE catalog today. 


NE PRODUCTS Coreoration 


E. McNICHOLS ROAD «+ DETROIT 12, MICHIGAN 
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DIES, Blanking, Forming, Drawing, Ex- 
truding, etc. 


Cincinnati x Co., P. O. Box 111, Cin- 
cinnati 11, 

Metal Carbides - ol Youngstown, Ohio. 

Metallurgical Products Dept. of General Elec- 
tric Co., B 237, Rodsevelt Park Annex, 
Detroit 32, Mich. ‘ 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport 7, Con 

Niagara Mch. & Tool . 637 Northland 
Ave., Buffalo 11, N. 

Olofsson Corp., Lansing, Mich 

as & Son, Inc., Jos. T., iéth & Rockwell 

Chicago ‘8, i. 

wenalnaes Ramet Corp., Co, ard 

Verson Allsteel Press Co 
Kenwood Ave., Chicago, 

Wales-Strippit, Inc., Akron, Nt ¥. 


t., and S. 


DIES, Lettering and Embossing 
Wales-Strippit, Inc., Akron, N. Y. 


DIES, Self-opening Threading 

Consolidated Mch. Tool Div., 565 Blossom Rd., 
Rochester 10 Y. 

Greenfield Tap "& Die Corp., Greenfield, Mass 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Mch. Co., Waynesboro 

National Acme Co., 


Po 
{31st St., Cleve- 
land, Ohio. 


DIES, Thread Cutting—See Stocks and 
Dies 


DIES, Thread Rolling 


Landis Machine Co., Waynesboro, Pa. 

National Acme Co., 170 E. 131st St., Cleve- 
land 8, Ohio 

Pratt & Whitney Co., Inc., West Hartford, 


Con 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass 

Sheffield Corp., cox ‘893, Dayton 1, Ohio. 


DISINTEGRATORS 


Cincinnati Milling & Grinding Mchs. Inc., Cin- 
cinnati 9, Ohio 


Cosa Corp., 405 Lexington Ave., 
we, O® Ve 


‘ 


New York 


DIVIDERS AND TRAMMELS—See Lay- 
out and Drafting Tools 


DIVIDING HEADS—See Indexing and 
Spacing Equipment 


DOWEL PINS 


Allen Mfg. Co., Bloomfield, Conn. 

Danly Machine Specialties, Inc., 
Laramie, Chicago 50, Ill. 

DoALL Co., Des Plaines, III. 

Producto Machine Co., 985 Housatonic Ave., 
Bridgeport, Conn. 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, : a 


2100 South 


DRAWING COMPOUNDS 
ary ‘sone Inc., 26 Rector St., New York 


DRESSERS, Grinding Wheel 


DoALL Co., 254 N. Laurel Ave., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

— Tool Co., 834 S. 9th St., Hamilton, 

io. 

Metal Carbides Corp., Youngstown, Ohio. 

Metallurgical Products Dept. of Generai Elec- 
tric Co., Box 7, Roosevelt Park Annex, 
Detroit 32, Mich. 

Moore Special Ma Co., Inc., 724 Union Ave., 
Bridgeport, Con 

Norton Co., 1 Now Bond St., Worcester, Mass. 

Pratt & Whitney Co., Inc., West Hartford, 


onn 
a George Co., Inc., 200 Lafayette St., 


1 a 
Sheffield poy "772i Springfield St., Dayton 1, 
io. 


DRIFT KEYS 
areas atvabe, 411 W. Ontario St., Chicago 


DoALL Co., Des Plaines, III. 
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GAUGES 


with EF DLUN D GUN DRILLING MACHINE Mode! 26 


An entirely new and specially designed Vertical Gun Drilling 
Machine, based on Edlund’s years of drilling experience, brings 
you — 


@ The only Vertical Gun Drilling Machine for general purpose work 

@ The most economical Gun Drilling Machine on the market 

@ Easy drilling of difficult problem holes — odd shaped pieces, all types 
of material — aluminum, cast iron, bronze, tool steel, stainless, and 
other steels 

® Deep, accurate holes with fine finish 

@ The only machine offering features to utilize the full potential of 
the modern rotating carbide gun drill 


Edlund Gun Drilling Machine Model 
2G with matching Edlund High Pres- 


sure Coolant System Model 2HPC. The 
most efficient unit for producing ac- 
curate and smooth holes at production 


INFINITELY 
VARIABLE SPEEDS 
1000 10 


rates. 


FOR CHECKING 


FILTERS 


PLATE 
FILTER TO 
0015 


HIGH 
PRESSURE PUMP 
1000 PSI 
(VARIOUS 
CAPACITIES) 


CARTRIDGE 
FILTER TO 
10 MICRONS 
(OR 5 
MICRONS ) 


LOW 
Oil LEVEL 
WARNING 
CONTROL 


8000 R.P.M, 


POSITIVE 
MECHANICAL 
INFINITELY VARIABLE 
s FEEDS 1” TO. 6” PER 
MIN. (OTHERS 
SOLENOID 
VANE ; ; AVAILABLE) 
FOR OIL * 
CONTROL 


Low 
OWL LEVEL 
WARNING 

LIGHT 


PUSH BUTTON 
FEED CONTROL 
REMOTE CONTROL 

AVAILABLE 


PRE-LOADED 
PRECISION 
BALL 
BEARINGS 


EXTRA LARGE 
TABLE AND 
GUTTERS 


SETTLING 
TANK 


um QOLVE DIFFICULT HOLE DRILLING 


SPECIAL CONSTRUCTION 


Pre-loaded precision ball bear- 
ing spindle keeps thrust and 
radial tolerances to minimum; 
rigidity of construction through- 
out to take advantage of the 
latest development in gun type 
drilling. 


HIGH PRESSURE COOLANT SYSTEM 
*Adequate Filtration (Two fil- 
ters plus settling tank guaran- 
tees clean oil essential for gun 
drilling ) *Oil Sight Gauge *Low 
Level Warning System *Indicat- 
ing Gauges and Provision for 
cooling by water or refrigera- 
tion *Capacities—reservoir 140 
gals—pump 10, 20 or 40 gals. 
per min, *Pressures—1000 psi. 


FEATURES 
@ Infinitely Variable. Speeds 1000 
to 8000 R.P.M. (Others available) 
@ Infinitely Variable Feeds 1” to 6” 
per min. (Others available) 
(DC Motor—Positive Mechanical 
Control 
Remote or automatic cycling 
available) 
Finishes—4 to 8 Micro Inches in 
most materials 
(Eliminates Second Operations: 
Reaming, Grinding, Honing) 
Capacity—%s” in steel; Traverse of 
Spindle 8”; Traverse of Table 15” 
Single or Multiple Spindle Ma- 
chines 


Contact the Edlund Repre- 
sentative in your area or write 
direct for Bulletin 2G and 
complete information on the 
Vertical Gun Drilling Ma- 
chine. 





EDLUND REPRESENTATIVES IN MAJOR CITIES 


SPECIAL CONTRACT JOB WORK FOR GUN DRILLING CAN 
BE ARRANGED WITH EDLUND. SEND PART, BLUEPRINT AND 


EDLUND 


MACHINERY COMPANY 


Division of Harsco Corporation 


REQUIREMENTS. 





Cortland, New York 
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DRILL HEADS, Multiple Spindle 


on 1 Brothers Inc., 1000 Post Ave., Toledo 
, io. 

Barnes Drill Co., 814 Chestnut, Rockford, III. 
Baush Machine Tool Co., 15 Watson Ave., 


Springfield, Mass. 
490 Broadway, Buffalo, 


Buffalo Forge Co., 
N. Y. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co. z250 Bellevue, Detroit 7, Mich. 

Ettco Tool C Inc., 594 Johnson Ave., Brook- 
lyn 37, ony 

Hartford Special Machinery Co., 387 Home- 
stead Ave., Hartford, Conn. 

Jarvis Corp. ‘Middletown, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Lamb, F. Joseph’ Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland Gifford Co., Box 989, Worcester 1, 
Mass. 

National Automatic Tool Co., Richmond, Ind. 

Snyder Corp., 3400 E. Lafayette Ave., Detroit 


7, Mich. 
Theiftmaster Products Corp., 1076 N. Plum 
Lancaster, Pa 
United States Drill Head Co., 616 Burns, Cin- 
cinnati, Ohio. 
zoget oy Inc., 24000 Lakeland Bivd., Cleveland 


DRILL HEADS, Unit Type 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 
Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 
Hartford pecial Machinery Co., 287 Home 
stead Ave., Hartford 12, Conn. 
Kingsbury Mch. Tool Corp., Keen ne, N. H. 
fo., 5663 E. Nine Mile Rd., 


Snow Manufacturing Co., Bellwood, Illinois. 


DRILL SLEEVES AND EXTENSION 
HOLDERS 


Chicoos Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

DoAll Co., Des’ Plaines, Il. 
Greenfield Tap & Die Corp., Greenfield, Mas: 


1242 E. 49th St., 


DRILLING ATTACHMENTS, 
Spindle—See Drill Heads, 
Spindle, and Vises, Machine 


Multiple 
Multiple 


DRILLING AND BORING UNITS, Self- 
contained 


Baker prothers Inc., 1000 Post Ave., Toledo 

Barnes, W. {2 & John Co., Rockford, II! 

Baush Machine Tool Co., 15 Watson Ave., 
Springfield, Mass. 

Buhr Machine Tool Co., 839 Green St., Ann 
Arbor, Mich. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi 
gueroa, Gardena, Calif. 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Ettco Tool Co., ¥ pnens 594 Johnson Ave., Brook- 


lyn 37, 
Hartford ‘Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
‘aukauna Machine & Foundry Div., Giddings 
& Lewis Machine Too! Co., Kaukauna, Wis. 
Kearney & Trecker Corp., 6784 W. National, 
Milwasee 14, Wis. 
Joseph Co., 
Detr it 34, Mich. 
island Gifford Co., Box 989, Worcester 1, 
Mass. 
National Automatic Tool Co., $. 7th and N. 
Sts., Richmond, Ind 
Olivetti Corp. of America, 42 = a Northern 
Bivd., Long Island City 1, N. 
oy ‘Holbrook & Henderson, WY 292 Madi- 
ion Ave., New York 17, N. Y. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
smyder EF Corp., $400 E. Lafayette Ave., Detroit 


oka “"H. Co., Elmwood, Conn. 
2098 oh Inc., 24600 Pasiand Bivd., Cleveland 


5663 E. Nine Mile Rd., 


DRILLING MACHINES, Automatic 


“7 — Inc., 1000 Post Ave., Toledo 
10. 

Barnes 1 i yo Chestnut, Rockford, Ill. 

Barnes, W. F. & John Co., Rockford, II! 
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Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass. 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Conn 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Cross Co., 3250 Believue, Detroit 7, Mich 

Davis & * Thompson Co., 4460 N. 12th St., 
Milwaukee 10, Wis. 

Edlund Mchry. Co., Div., Cortland, N. Y. 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 37, ¥. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Kingsbury Mch. Tool Corp., Keene, N. 

Lomb, F. Joseph Co., 5663 E. Nine Nile’ Rad., 
Detroit 34, Mich. 

Leland-Giftord Co., Box 989, Worcester 1, 
M 


ass. 
Le Maire Too! & Mfg. Co., Dearborn, Mich. 
Moline Tool Co., Moline, Ill. 
National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 
Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 
Olotsson Corp., Lansing, Mich. 
Russell, Holbrook & Henderson, Inc., 292 Madi 
son ‘Ave., New York 17, N. Y. 
Snow Manutacturing Co., Bellwood, Hh. 
Wales-Strippit, Inc Akron, N. 
zoger. & ey 24000 Lakeland Bivd 
hio. 


, Cleveland 


DRILLING MACHINES, Bench 
— Forge Co., 490 Broadway, Buffalo, 


Burgmaster Corp., 1500! S. Figueroa, Gardena, 
Calif. 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Edlund Machinery Co. Div., Cortland, N. Y. 

Fosdick Mch. pd Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Hamilton Tool =. 834 9th St., 


Hamilton, 
Ohio 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Leland-Gifford Co., Box 989, Worcester, Mass 
Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 


DRILLING MACHINES, Deep Hole 
Baker Brothers Inc., 1000 Post Ave., Toledo 


5 10 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, Mass 

Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Burg Tool and Mfg. Co., !n« 15001 S. Fi- 
gueroa, Gardena, Calif. 

a gr Corp., 1200 Oakman Bivd., Detroit 

ich. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Leland-Gifford Co., Box 989, Worcester 1, 


Mass. 

National Automatic Too! Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 

ee & Whitney Co., Inc., West Hartford, 


onn, 
Wales-Strippit, Inc., Akron, N. Y. 


DRILLING MACHINES, Gang, Multiple- 
spindle 


Baker Brothers Inc., 1000 Post Ave., Toledo 


, io. 
Barnes Drill os 814 Chestnut, Rockford, Ill. 


Barnes, John Co., Rockford, Ill. 

Baush Machine Tool Co., 15 Wason Ave., 
Springfield, yar 

Bodine Corp., 317 Mt. Grove St., Bridgeport 5, 
Conn. 

Burgmaster Corp., 15001 S. Figueroa, Gardena, 
ali 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Coenen Bickford Div., Oakley, Cincinnati, 

Consolidated Mch. Tool Corp., Rochester, N. 

Davis & Thompson Co., 4460 124th St., Mil: 
waukee 10, Wis. 

Edlund Machinery Co., Div., Cortland, N. Y. 

Fosdick Mch. = Co., 1638 Blue Rock, Cin- 


cinnati 23, 
Grqenise Bros. n° Co., 136 12th St., Rock- 
ord, Ill. 
Hasstiven Tool Co., 834 So. 9th St., Hamilton, 
io. 
Hartford Special Machinery Co., «87 Home- 


stead Ave., Hartford, Conn. 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, Ill. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Leland-Gifford oe Box 989, Worcester, Mass. 

Le Maire Tool & Mf g. Co., Dearborn, Mich. 

Moline Tool Co., Moline iil. 

National Automatic Tool Co., Inc., $. 7th and 

Sts., Richmond, Ind. 

Olivetti Corp. of yy ps 42-33 Northern 
Bivd., Long Island City N. 

Zager, Inc., 24000 Lakeland Bivd., Cleveland 
3, Ohio. 


DRILLING MACHINES, Radial 


American Tool Works Co., Pearl & Eggleston 
Ave., Cincinnati, Ohio. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Carlton Mch. Too! Co., 2961 Meeker St., Cin- 
cinnati 25, Ohio 

Cincinnati Bickford Div., Oakley, Cincinnati, 
Ohio. 

Cincinnati Gilbert Machine Tool -. 3366 
Beekman St., Cincinnati 23, Ohi 

Cincinnati Lathe & Tool Co., 3207 “Dleney St., 
Cincinnati 9, Ohio 

os Punch & Shear Works Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio. 

Cosa acs 405 Lexington Ave., New York 
1 

Fosdick Mch. toot Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio. 

Hartford Special Machinery Co., 
stead Ave., Hartford, Conn. 
Russell, Holbrook Henderson, In 

son Ave., New York 17, N. Y. 


287 Home- 
c., 292 Madi- 


DRILLING MACHINES, Sensitive 
Baker eeeners Inc., 1000 Post Ave., Toledo 


490 Broadway, Buffalo, 


a. Oe Corp., 15001 S. Figueroa, Gardena, 
alif. 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif ad 

— Bickford Div., Oakley, Cincinnati, 


Cincinnati Lathe ‘ Tool Co., 3207-3211 Disney 
St., Cincinnati Ohio 
Cosa Cow, 405 Tosaien Ave., 


10, Ohi 
Buffalo Forge Co., 


New York 


N 
Edlund Machinery Co. Div., Cortland, N. Y. 
Fosdick Mch. Tool _ 1638 Blue Rock, St., 
Cincinnati 23, Oh 
834 S. 9th St., 


Hamilton Tool Co., 
Ohio. 
Leland-Gifford Co., Box 989, Worcester, Mass 
National Automatic Tool Co., Inc., S. 7th and 
N. Sts., Richmond, Ind. 
Snow Manufacturing Co., Bellwood. Illinois 
Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y 
Wales-Strippit, Inc., Akron, N. Y. 


Hamilton, 


DRILLING MACHINES, Universal Radial 


Kaukauna Machine & Foundry Div., Giddings 
Lewis Machine Tool Co., Kaukauna, Wis 


DRILLING MACHINES, Upright 
an } only Inc., 1090 Post Ave., Toledo 


Barnes, W. F. & John Co., Rockford, III. 
Buffalo Forge Co., 490 Broadway, Buffalo, 


Burgmaster Corp., 15001 S. Figueroa, Gardena, 
Calif. 

Burg Too! and Mfg Cae Inc., 15001 S. Fi- 
gueroa, Gardena, Calif 

Cincinnati Bickford Div., 


Oakley, Cincinnati, 
hio. 

Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Cosa core, 405 Lexington Ave., New York 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
lyn 

Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, 

Hartford Sr "Rehiers Co., 287 Home- 
stead Ave., Hartford, Conn 

Ingersoll Milling Mche. Co., 2442 Douglas ‘St., 
ockford, a 

Le Maire tool y Mfg. Co., Dearborn, Mich. 

National Automatic Foo! Co., Inc., $. 7th and 

Sts., Richmond, Ind. 

Rehnberg-Jacobson Mig! Co., 2135 Kishwaukee 
St., Rockford, III. 

Snow Manufacturing Co., Bellwood, III. 

Wales-Strippit, Inc., Akron, N. Y. 


DRILLS, Center 

Chleane-tatvete, 411 W. Ontario St., Chicago 
0, Il, 

Circular Tool Co., Inc., 765 Allens Ave., Provi- 
dence 5, R. 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland, Ohio. : 

Coaem Twist Drill Co., Greenfield, Mass. 

DoAll Co., Des Plaines, Ill. 

Greenfield Tap & Die Corp., Greenfield, Mass. 


Threadwell Tap & Die Co., 16 Arch St., Green- 
field, Mass. 


DRILLS, Core 
Chrenge- Latrobe, 411 W. Ontario St., Chicago 


10, tll 

Cleveland Twist od a 1242 E. 49th St., 
Cleveland 14, Ohi 

DoAll Co., Des Plaines, 

Ex-Cell-O Corp. 1200 + Blvd., Detroit 


, Mi 
Greenfield Tap & Die Corp., Greenfield, Mass. 
Metallurgical Products Dept. ot General Elec- 
tric Co., Box Rw Roosevelt Park Annex, 


Detroit 32, M 
Wesson Co., 1330 Woodward Heights Blvd., 


Detroit 26, Nich 
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“Why slow up the job with special gears?” 


when you can select what you need 
from over 2000 standardized 


BOSTON GEARS 


SPUR GEARS — STEEL, IRON, BRASS NON-METALLIC SPUR GEARS RACK + PINION WIRE 
144° and 20° P.A. .208” to 40” P.D. 1442° and 20° P.A. .938” to 6.667” P.D. Steel and Brass 144%2° and 20° P.A. 


PINIONS + INTERNAL GEARS 


BEVEL and MITER GEARS STEEL SPIRAL MITERS 1” to 5” P.D. WORM GEARS Bronze and Iron 


Steel, lron, and Brass 20° P.A. HELICAL GEARS 417” to 18” P.D. WORMS .333” to 4” P.D. 
312” to 14” P.D. Steel and Bronze .333” to 6” P.D. Soft Steel and hardened and ground steel 


? Take a good look through the BOSTON Gear 
9 496 = <a catalog. You'll find standardized types and sizes to fit most 

pf = of today’s transmission needs. Why pay more (and wait) 
STANDARDIZED ij, - for gears made to order? Design around BOSTON Gear. 
TRANSMISSION ic It saves time and money in planning, in purchasing, in 
PRODUCTS As production . . . and you simplify servicing problems. 


Stock Gears Boston Gear Works, 65 Hayward Street, Quincy, Mass. 


Sprockets and Chain 


Speed Reducers CALL YOUR 
Bearings * Couplings 


aN a | 
Shaft Supports eek. BOSTO 
Pulleys be: Tp.” ge ] 


DISTRIBUTOR 
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DRILLS, Deep Hole, Gun 


Chien Latrobe, 411 W. Ontario St., Chicago 


Greenfield Tap & Die Corp., Greenfield, Mass 


DRILLS, Oil Hole, Oil Tube 
Chicgon Latrobe, 411 W. Ontario St., 


Cleveiand Twist Drill Co., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, til. 

Greenfield Tap & Die Corp., 


Chicago 
1242 E. 49th St., 


Greenfield, Mass 


DRILLS, Portable Electric 
Chicago Pneumatic Tool Co., New York 17, 


Ingersoll-Rand Co., 11 Broadway, New York 
4, N. Y. 


DRILLS, Portable pneumatic 

Cricege Pneumatic Tool Co., New York 17, 

Ingersoll-Rand Co., 11 Broadway, New York 
> we Ve 

DRILLS, Ratchet 

Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

ms apnea 411 W. Ontario St 


Cleveland Twist Drill Co., 
Cleveland 14, Ohio 


, Chicago 
1242 E. 49th St., 


DRILLS, Subland 


Sees. 411 W. Ontario St., Chicago 

Cleveland Twist pri Co., 
Cleveland 14, 

DoAll Co., Des Plaines, i. 

Greenfield Tap & Die Corp., 

Mohawk Tools, Inc., 


1242 49th St., 


Greenfield, Mass 
Montpelier, Ohio 





Precision 


A complete line of High Speed Steel Taps, precision 
ground from the solid by Jarvis. Hand taps... 


machine screw taps... stub taps.... 
Jarvis makes them all—plus special taps 
to meet unusual requirements. 


Constant quality control at every stage of 


manufacture assures superior performance, 


longer tap life. 


For expert advice on all tapping problems, 


Jarvis is always at your service. 
A Jarvis representative is as near 
as your phone, 


MULTIPLE 
SPINDLE 
DRILLING 
& TAPPING 


FLEXIBLE 
SHAFTS & 
MACHINES 


JARVIS CORPORATION 


pipe taps— 


c 


end today for the Jarvis 
Tap Catalog listing all 
standard tap sizes and 
styles—plus complete tap 
data and tips for better 
tapping 





¢ MIDDLETOWN. CONNECTICUT 
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DRILLS, Twist, High-Speed Steel, Carbon 
Steel 

Coteaee.Lotrobe, 411 W. Ontario St., 

, Uh 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio 

DoAll Co., Des Plaines, III. 

Greenfield Tap & Die Corp., Greenfie!d, Mass 

Threadwell Tap & Die Co., 16 Arch, Green 
field, Mass 


Chicago 
1242 49th St., 


DRILLS, Twist, Carbide, Carbide-Tipped 

Allegheny Ludlum ae Corp., Oliver Bldg. 
Pittsburgh 22, 

SS 411 W. Ontario St., Chicago 

Cleveland Twist Drill Co., 
Cleveland 14, Ohio. 

DoAll Co., Des Plaines, III. 

Threadweil Tap & Die Co., 
field, Mass. 


1242 E. 49th St., 


16 Arch, Green- 


DRILLS, Wire 
Chiesa! Latrobe, 411 W. Ontario St., 


Cleveland Twist Drill Co., Cleveland, Ohio. 

Cogsdill Twist Drill Co., Greenfield, Mass. 

Greenfield Tap & Die Corp., Greenfield, Mass 

ae Twist Drill & Tool Co., Rochester, 
Mic 


Chicago 


DUPLICATING ATTACHMENTS—See 
Tracing Attachments 


DUST COLLECTORS AND CONTROL 
SYSTEMS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Pangborn Corp., Ha erstown, Md. 

Standard Electrical Tool Co.. 2500 River Rd 
Cincinnati 14, Ohio. 


ELECTRICAL DISCHARGE MACHINES 
—See Distintegrators 


ELECTRONIC CONTROL SYSTEMS 


Electronic Control Systems, 2231 S. Barrington 
Ave., Los Angeles 64, Calif. 


ENGRAVING MACHINES 


cow wig 405 Lexington Ave., New York 
U2. ¥. 


anak’ Geo., 1321 Racine St., 


is. 


Mach., Racine 


EXTRACTORS, Screw 
Chicoon. Latrobe, 411 W. Ontario St., 
il 


Chicago 
Cleveland Twist ated Co., 1242 E. 49th St., 
Cleveland 14, Oh 
Greenfield Tap ‘2 Die Corp., Greenfield, Mass. 
Williams, J. H. & Co., 400 Vulcan St., Buffalo 
Fe Us 


FACING HEADS 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Cross Co., 3250 Bellevue, Detroit 7, Mich. 

Davis Boring Tool Div., Giddings & Lewis Mch 
Tool Co., Fond du Lac, Wis. 

G & L and Hypro Div., Giddings = Lewis 
Machine Tool Co., Fond du Lac, 

Hartford Special Machinery Co., ‘287 ne 
stead Ave., Hartford, Conn. 

Kaukauna Machine & Foundry Div., Giddings 
& Lewis Machine Tool Co., Kaukauna, Wis 

Mummert-Dixon Co., Hanover, Pa. 


FANS, Exhaust, Ventilating 


Buffalo Forge Co., 490 Broadway, Buffalo, 
N.Y. 


FASTENERS 


Allen Mfg. Co., Bloomfield, Con 
Bethlehem Steel Co.. 701 East Third St., Beth- 
lehem, Pa. 

Orban, Kurt Co., Inc., 
Jersey City 2, N. J. 
Williams, J. H. & Ce 400 Vulcan St 

a a 2 


42 Exchange Place, 
Buffalo 
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Courtesy Combustion Engineering, Inc. 


Combustion Engineering specified 
more than “ordinary boring mills” 


Combustion Engineering, Inc., pioneer manufacturer 
of heavy reactor vessels, concluded that ordinary 
boring mills would not produce ‘the close tolerances 
and surface finish required in their critical opera- 
tions. That is why they specified a Cincinnati Gilbert 
floor type boring mill for this job. 

The workpiece is a 96-ton stainless steel reactor 
for a Naval nuclear power plant. The Gilbert ma- 
chine is used to finish the boring of the bolt holes 
in the 20” thick flange, and to machine the outlet 
nozzles. 

Combustion Engineering’s high standards require 


a surface finish of 32 R.M.S. on some of the bolt 
holes—an easy specification for a Gilbert, which can 
bore holes with a mirror finish, when required. A 
Tele-Vernier optical measuring system increases the 
speed and accuracy of machine positioning. 

Work of equally high quality is produced on a 
number of other Gilbert boring mills at Combustion 
Engineering’s Chattanooga and Windsor plants — 
proof that “those who buy Gilbert buy Gilbert again.” 

Write for new Bulletin 558. 

The Cincinnati Gilbert Machine Tool Co., 3346 
Beekman Street, Cincinnati 23, Ohio. 


tow vow Gi LBE eB Oey Oliod ogee 
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FEEDERS, Automatic 


Gear-O-Mation Div., palaen Ts Tees Co., 7171 
McNichols Rd., Detroit 1 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 
V & O Press Co., Hudson, New York 


FILES, Band 
DoAll Co., Des Plaines, III. 


FILES, General-purpose, Swiss Pattern 


DoAll Co., Des Plaines, Ill. 
Simonds Saw & Stee! Co., 470 Main St., Fitch 
burg, Mass. 


FILES AND BURRS, Rotary 
DoAll Co., Des Plaines, Ill. 
Pratt & Whitney Co., Inc., West Hartford, 


onn. 

Simonds Saw & Stee! Co., 470 Main St., Fitch- 
burg, Mass. 

Wesson Co., 1220 Woodward Heights Bivd., 
Ferndale, Mich 


FILING MACHINES 
hep Pneumatic Tool Co., New York 17, 
DoAll Co., Des Plaines, III. 


Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 


FILTERS, Coolant and Oil 
Samnes Drill Co., 814 Chestnut St., Rockford, 


wr... eneheerre Co., 7227 N. Hamlin Ave. 
Chicago 45, lil 


FLAME-HARDENING MACHINES 


Cincinnati mining. 2 and Grinding Mchs., h 
Cincinnati 

Gleason Works, 1000 University Ave., Roch 
ester ie J 


FORGING HAMMERS, Steam and Air 


Chambersburg Engrg. Co., Chambersburg, Pa 
Erie Foundry Co., 1253 W. 12th St., Erie, 
enna. 


FORGING MACHINES, Headers, 
Upsetters, Presses 
Ais im Co., 1441 Chardon Rd., Cleveland 


Bliss, E. W. Co., 1375 Raff Rd. S. W. Can- 
ton, 


hio 

Hill Acme Co., 1201 W. 65th St., Cleveland 
10 

The outstandi National Machinery Co., Tiffin, Ohio 


Waterbury Farrel Foundry & Mach. Co., 
e ° . Watert ‘ 
this machine is 3 eh ee 


dle operations on FORGING, Hollow-Bored 


thleh 1 701 Th = th- 
three ends of a “lion te Steel Co., 701 East ird St., Be 


; Mueller Brass Co., Port Huron 35, Mich. 
taneously or in sequ 


out changing set-up . It is the only standard machine FORGINGS, Drop 

h ill d hi aa = Co., 701 East Third St., Beth- 
h \ \ 

that wi © this. Musiier Bross Co., Port Huron 35, tied 

“1-2-3” means ability t dle work requiring machining Williams, J. H. & Co., 400 Vulcan St Buffalo 


operations on one, two or Weree ends simultaneously or in 
sequence—a method exclusive with Bethlehem Steel Co., 701 East Third St., Beth- 
lehem, 


e~~_ Goss & DeLeeuw and offered on this Cleveland Punch & Sheor Werks Con 3917 St. 
7 Po es og 14, ‘omic 
; inster c ° inster, io 
machine. Mueller Brass Co., Port Huron 35, Mich. 
Revere Copper & Brass Inc., 230 Park Ave., 
New York 17, N. Y (die-pressed) 
For complete details ask for illustrated Vanadium-Alloys Steel Co., Latrobe, Penna 


bulletin. Send samples of your work for 
time and cost estimates. FORGINGS, Upset 
Bethlehem ee Co., 701 East Third St., Beth- 


lehem 
Vanadium- Alloys Steel Co., Latrobe, Penna 


FORGINGS, Press 


FORMING MACHINES, Cold-Rolling 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Michigan rool Co., 7171 E. McNichols Rd., 


Detroit 12, 
MACHINE COMPANY, KENSINGTON, CONN., U.S.A. Niagara Meh. "Foo! Works, 637 Northland 
ve., Buffalo 
Yoder Co., 5506 Walworth, Cleveland, Ohio 
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FORMING MACHINES, Multiple-slide 


Baird Machine Co., 1700 Stratford Ave., Strat- 
ford, n 


onn. 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Can- 
ton, Ohio 


Brown & Sharpe Mfg. Co., Providence, R. |}. 

pi inetd memes | Engrg. Co., Chambersburg, Pa 

Clearing Machine Ne 6499 W. 65 St., Chi- 
cago 38 Ill 


U. S. Tool Co., Inc., 255 North Main St., Am- 
pere, E. Orange, N. J 


FORMING TOOLS or Tool Blanks 


Brown & Sharpe Mfg. Co., Providence, R. | 

National Broach & — Co., 5600 St. Jean 
Ave., Detroit 2, Mic 

Wesson Co., 1220 a Heights Blvd., 
Ferndale, ‘Mich. 


GAGE BLOCKS 


Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., 254 N. Laurel Ave., Des Plaines, II! 

oe ~ & Whitney Co., Inc., West Hartford, 
onn 


Scherr, George Co., Inc., 200 Lafayette St., 
New York 12, N. Y 


GAGES, Air Comparator 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. I. 

Pratt & Whitney Co., Inc., West Hartford, 


Conn 


Scherr, George oo _ 200 Lafayette St., 
New York 12, 


Sheffield Corp., taal "$93 Dayton 1, Ohio 


GAGES, Automatic Sorting 


Federal Products Corp., 1144 Eddy St., Provi 
dence 
Sheffield Corp., ‘Box 893, Dayton 1, Ohio 


GAGES, DIAL, Bore, Height, Depth, 
Thread, Groove, etc. 

Ames, B. C., Co., Waltham 54, Mass. 

Brown & Sharpe Mfg. Co., Providence, R. | 

DoALL Co., 254 N. Laurel Ave., Des Plaines, II! 


Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 


Orban, L 0., ) 42 Exchange Place, 
200 Lafayette St 
N 
Starrett, The L. S.. Co Athol, Mass 


GAGES, Electric Comparator 


Brown & Sharpe Mfg. Co., Providence, R. | 

DoALL Co., 254 N. Laurel Ave., Des Plaines, I!!! 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. I. 


= & Whitney Co., Inc., West Hartford, 
onn. 
Sheffie'd Corp., Box 893, Dayton 1, Ohio 


GAGES, Grinding 
Federal Products Corp., 1144 Eddy St., Provi- 


dence 1, R. I. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, Machinists’ Hand, including 
Center, Cutter Clearance, Drill Point, 
Drill Size, Planer, Radius, Screw Pitch, 
Taper Telescoping Thickness 

Brown & Sharpe Mfg. Co., Providence, R. |}. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. | 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
o5 Ve 


GAGES, Multiple Inspection 
Federal eae Corp., 1144 Eddy St., Provi- 
Whitney Co., Inc., West Hartford, 
Conn. 
Sheffield Corp., Box 893, Dayton 1, Ohio 
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We at Zagar 
make the following offer: 


We'll send you our check in the amount of $100 for 
every lead that materializes into an order for a 
drilling machine with these specifications: 


1. Using 50 or more spindles at one pass. 
2. Holes must be 2” diameter or larger. 
3. Steel or other tough materials. 

A hint to help locate such a job: 


Plants and shops which use a large number of single- 
spindle drilling machines are logical prospects, 
because one Zagar multi-spindle drilling machine 
can drill up to 1500 holes at one pass. 


Describe your job clearly for our Engineering Depart- 
ment to judge. Please include the coupon below. 


Mr. FRANK G. ZAGAR, President 
ZAGAR, Incorporated 
23888 Lakeland Bivd., Cleveland 23, Ohio 


Please consider the accompanying job for a “$100 reward”. 


Name, Title 
Company 


Address 


sae ceaee canes SD SD MD cee cae comme cm em cme came cman axl 
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SCRAP’ 3} PILE STEALING 


YOUR PROFITS? 


It can, you know. For every last piece of it represents 
money — money that belongs in your profit pile, not your 
scrap pile. 

How do you evict this larcenous lodger? It starts disappear- 
ing as soon as you call Wheelock, Lovejoy — your local steel 
service center. W-L offers an extensive variety of special alloy 
steels — and you get them cut-to-size. By ordering your steel 
as you need it, you can practically eliminate waste. And you 
save important floor space by reducing your inventory. 

Complete W-L facilities — including expert metallurgical 
service — are at your disposal now. See listing below for the 
W-L Branch nearest you. For complete technical information 
on grades, applications, heat treating, etc., write today for 
your FREE COPY of the Wheelock, Lovejoy Data Book. 


W-L STEEL SERVICE CENTERS — Cambridge * Cleveland 
Chicago * Hillside, N. J. * Detroit ¢ Buffalo ¢ Cincinnati 


AGENTS — Southern Engineering Company, Charlotte, N.C.; 
Sanderson - Newbould, Ltd., Montreal & Toronto 


WHEELOCK, 
LOVEJOY := 


& COMPANY, 
138 Sidney St., Cambridge 39, Mass. |WAREHOUSE ASSN | 
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GAGES, Plug and Ring 

Brown & Sharpe Mfg. Co., Providence, R. |. 

DoALL Co., 254 N. Laurel Ave., Des Plaines, 1!! 

Greenfield ‘Tap & Die Corp., Greenfield, Mass 

Metallurgical Products Dept. of General Elec- 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit $2, Mich, 

Pratt & Whi itney Co., Inc., West Hartford 


onn. 

Scherr, George Co., Inc., 200 Lafayette St 
New York 1 : * 

Sheffield Corp., "Box 893, Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch, Green 
field, Mass. 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass 

Winter Bros. Co., Rochester, Mich. 


GAGES, Roll Thread Snap, Adjustable 
Snap 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. |. 

Greenfield Tap & Die Corp., Greenfield, Mass 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch, Green- 
field, Mass. 


GAGES, Surface Roughness 


DoAIl! Co., Des Plaines, III. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GAGES, VERNIER, Height, Depth, Gear 
Tooth 

Brown & Sharpe Mfg. Co., Providence, R. | 

DoALL Co., Des Plaines, III. 

Federal Products Corp., 1144 Eddy St., Provi- 
dence 1, R. 

Starrett, The u - Co., Athol, Mass. 


GASKETS 


Houghton, E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33 Penna. 


GEAR BURNISHERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason gs a 000 University Ave., Roches- 
ter 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GEAR CHAMFERING, ROUNDING AND 
DEBURRING MACHINES 

Bilgram Gear & Mch. Works, 1217-35 Spring 
Garden St., Philadelphia, Pa. 

cms Corp., 405 Lexington Ave., New York 17, 


Cross a 3250 Bellevue Ave., Detroit 7, Mich 

— Works, 1000 University Ave., Roches- 
ter 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd. 
Detroit 34, 4 = 

Onem, my Kurt, Co., Inc., 42 Exchange Place, Jer- 

it 
Sheffield Corp. Box 893, Dayton 1, Ohio 


GEAR none EQUIPMENT 


Brown_& Sharpe Mfg. Co., Providence, R. 
Coss Corp.. 405 Lexington Ave., New Ver’ 17, 


me ts “Gear shops Co., Springfield, Vt. 

— 1000 University Ave., Roches- 
ter 

Michigan Tos! Co. 7171 E. McNichols Rd., 
Detroit 12, Mich 

National Broach & hen. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 

Orban, ag Co., , 42 Exchange Place, Jer- 
sey City 2 . 

Russell, Holbrook & Henderson, a 292 Mad- 
ison — New York 17, N. 

Scherr, raoree, SS Co., Inc., 200 or ., 
New York bh ee 


GEAR CUTTING MACHINES, Bevel and 
Spiral 

as Corp., 405 Lexington Ave., New York 17, 

Gleason Works 1000 University Ave., Roches- 


ter 3, 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
City 2, N: 
Scherr, orge Ce. Mae 200 Lafayette St., 
New York 12, 


GEAR CUTTING MACHINES, Worm and 
Worm Wheels 
Caper-Comen Co., 1300 Rock St., Rockford, 


Coxe Corp. 405 Lexington Ave., New York 17, 
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ARMSTRONG 


TOOL HOLDERS 
A Correct Tool for Every Lathe Operation 


You can save time (and money) by ensuring that your 
machine tools are equipped with adequate numbers of the 
correct ARMSTRONG Tool Holders. The ARMSTRONG 
System of Tool Holders includes correctly designed tools for 
every standard operation on lathes, shapers, and planers, and 
for many operations on turret lathes and screw machines. By 
utilizing the ARMSTRONG System of Tool Holders, you can 
reduce tooling costs, eliminate down time in tooling up, oper- 
ate your machine tools at maximum feeds and speeds. 


ARMSTRONG Tool Holders are long-lasting tools. They 
are strong beyond need, handy and efficient, profitable to use, 


and are readily available from your local ARMSTRONG 
Distributor. 


Check over your ARMSTRONG Tool Holder needs. 
Write for literature. 


If you do not know the name 
of your local ARMSTRONG 
Distributor, inquire when 
asking for literature. 


ARMSTRONG BROS. TOOL co. 5213 W. ARMSTRONG AVE. CHICAGO 46, ILL. 
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He used to be unfit 
to live with until they 
started having their 
gears made to order by 
CINCINNATI GEAR. 
And now young George is 
having the same experience 
at his place. Mary just invited 
me for a visit—she says 
their home is such a happy 


one now, 


Guaranteed quality and reliability of product through 
the years have earned for us a long list of thoroughly 
satisfied customers. Send prints of your custom gear 
and gear box requirements for quotation. 


THE 
CINCINNATI 
GEAR CoO. 


Wooster Pike and Mariemont Ave. Cincinnati 27, Ohio 
Custom Gear Makers Since 1907 


GEARS, good gears only 


® 
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Gleason Works, 1000 University Ave., Roches- 


Gear & Mfg. Co., 1470 Chestnut 
Ave., Hillside, N. J. 
= an Co., Inc., 42 Exchange Place, Jer- 
J. 


Ci 

Russell, Holbrook & Henderson, Inc. 292 Mad- 
ison Ave., New York N 

Scherr, George co., ne, 200 Lidaeite St 
New York 12, N.Y. 


GEAR GRINDERS—See Grinding Ma- 
chines, Gear 


GEAR HOBBERS 

American Schiess Corp., 1232 Penn. Ave., Pitts 
burgh 22, Pa. 

—- -Colman Co., 1300 Rock St., Rockford 


Cosa Corp., 405 Lexington Ave., New York 
a, Me Ee 


Fellows Gear Shaper Co., Springfield, Vt. 
—— Tool Co., 834 S. 9th Si Hamilton, 
hio 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey ‘City 2, N. J. 

Russell, Holbrook & Henderson, So 292 Mad 
ison “Ave., New York 17, N. 


GEAR HONERS 


National Broach & Mch. Co., 5600 St. Jean, 
Detroit 13, Mich. 


GEAR LAPPERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich: 

National Broach & Mch Co., 5600 St. Jean 
Detroit 12, Mich. 


GEAR MOTORS—See Speed Reducers 


GEAR RACKS 


Russell, Holbrook & onderean, * aoe 292 Mad 
ison Ave., New eA 17 
Stahl Gear & Mch 
Ave., Cleveland 4, Sito 


N. 
The, 4901 Hamilton 


GEAR SHAPERS 
Coss rr. 405 Lexington Ave., New York 17, 


sedans “Gear Shaper Co., Springfield, Vt. 
Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 


GEAR SHAVERS 


Fellows Gear Shaper Co., Springfield, Vt. 

Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 


GEARS, AND GEAR BLANKS, Non- 
metallic 


Boston Gear Works, 14 Hayward St., Quincy 
, Mass. 
Cincinnati Gear Co., Wooster Pike and Marie- 
mont Ave. Cincinnati, Ohio 
eo" Gear Corp., Box 934, Syracuse, 


Greaves Machine Tool Co., 201! Eastern Ave., 
Cincinnati, Ohio 

New Jersey Gear & Mfg. Co., Hillside, N. J. 

Ryerson, Jos. T. & Son, Inc., 16th and Rock- 
well St., ide Co 8 (i. 

Stahl Gear & 


, 3901 Hamilton Ave., 
Cleveland 14, 


GEARS, Cut 


Bilgram Gear & Mch. Works, 1217-35 Spring 
rden St., Philadelphia, Pa. 

ee ke Steel Foundry & Machine Co., Birds- 
Oro, 

Boston Gear Works, 14 Hayward St., Quincy 

ass. 

Cincinnati Gear Co., Wooster Pike and Marie 
mont Ave., Cincinnati, Ohio 

Diefendorf Gear Corp. Box 934, Syracuse, N. Y. 

Greaves Machine Tool Co., 2011 Eastern Ave., 
Cincinnati, Ohio. 


(Continued on page 246) 
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Oakite’s 
FREE 
Booklet on 


answers many questions that 
mean better production, more 
profit for you. Just look at the 
table of contents: 


Tank cleaning methods 
Electrocleaning steel 
Electrocleaning nonferrous metals 
Pickling, deoxidizing, bright 
dipping 
Applying iron phosphate coatings 
in preparation for painting 
Applying zinc phosphate coatings 
Cleaning, removing rust and 


’— See pagell ~~} 
"FF 
Metal Cleaning 


WHAT'S 
THE FASTEST 
WAY TO 
CLEAN METAL? 


WHAT'S 
THE MOST 
ECONOMICAL 
WAY? 


(“See page 9 


Machine cleaning methods 
Paint stripping 


INC 
yaxiTe PRODUCT, | 
h ; 


Steam-detergent cleaning 
Barrel finishing, burnishing 


Better cleaning in hard water 
areas 


Treating wash water in paint 
spray booths 


Rust prevention 


Coolants and lubricants for 
machining and grinding 


Write today for a 
copy of this 44-page, 
illustrated booklet. 


FREE 


conditioning for painting 
in one operation 


Export Division Cable Address: Oakite 


DUSTRIAL CLE 
CIALIZED IN aes 
ott ‘Ne 


OAKITE. 
é 


Send me withou 
aan to know about | 


ATERIALS « METHODS - SERVICE 


Technical Service Representatives in Principal Cities of U. S. and Canada 





You'll want to know the answers 


Can one cleaning material do all metal- 
cleaning jobs? See page 5. 


What kind of cleaner attracts both 
oil and water? How does this help re- 
move buffing compound residues and 
pigmented drawing compounds? See 
page 8. 


Why clean ferrous and nonferrous metals 
in separate tanks? See page 10. 


What are the advantages of reverse 
current for electrocleaning steel? See 
page 15. 
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For electrocleaning nonferrous metals, 
what are relative advantages of cathodic, 
cathodic-anodic and soak-anodic cleaning? 
See page 17. 

Can you electroclean brass without 
tarnishing? See page 18. 

How do bright dips make metals 
brighter? See page 21. 

Can you clean steel and condition 
it for painting for less than 20 cents 
per 1,000 square feet? See page 24. 

Would you like a cleaner that removes 
rust and oil at the same time; often elimi- 
nating all need for pickling? See page 28. 
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pligation, # 
t aaa Cleaning 


What’s the best way to clean parts 
that are too large to be soaked in tanks 
or conveyed through washing ma- 
chines? See page 30. 


Does your burnishing barrel produce a 
luster you are proud of? See page 32. 


What do you do when the overspray 
neither sinks nor floats in the wash 
water in your paint spray booth? See 
page 35. 


Do you dry steel parts before anti-rust- 
ing? See page 37. 
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Horsburgh & Scott Co., 5114 Hamilton Ave., 

Cleve one 14, Ohio 

James D. Gear Mfg. Co., 1140 W. Monroe 
St., Gord 7, UW. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

New Jersey Ge Gear Yes Co., 1470 Chestnut 
Ave. Iside 

Stahi Ser & Mich, ds., 3901 Hamilton Ave., 
Cleveland 14, Ohio 

Verson Allstee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, III. 


GENERATORS. Electric 


Reliance Electric & Engineering Co., 1200 Ivan 
hoe Rd., Cleveland 10, Ohio 


GRADUATING MACHINES 


Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis 


GREASES—-See 


Greases 


Lubricating Oils and 


GRINDERS, Bench, Floor and Snag 


Deita Power Too! Div., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Mummert-Dixon Co., Hanover, Pa. 

National Acme Co., 170 E. {3lst St., Cleve- 
land 8, Ohio 

Standard Electrical Too! Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDERS, Carbide Tool 

Cosa Corp. 405 Lexington Ave., New York 17, 
N 

Delta ) a Tool Div., 400 N. Lexington Ave., 
Pittsburgh, Pa 

Ex-Cell-O Corp., 1200 Oakman Bivd., 
32, Mich. 

Hammond Machinery Builders, Inc., Kalama- 
zoo, Mich. 

Heald Machine Co., 10 New Bond St., Worces 
ter 6, Mass. 

Le Maire Tool & Mfg. Co., Dearborn, Mich 

Metallurgical Products Dept. of General Elec 
tric Co., Box 237, Roosevelt Park Annex, 
Detroit 32, Mich. 


Detroit 


Norton Co., 1 New Bond St., 
Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich 


Worcester 6, 


GRINDERS, Die and Mold 


Norton Co., 1 New Bond St., 
ass. 

Standard Electrical Too! Co., 
Rd., Cincinnati, Ohio 


Worcester 6, 
2488-90 River 


GRINDERS, Drill Point 


Consolidated ?« Li Div., 565 Blossom Rd., 
Rochester 10, 

Delta Power Too! Biv. , 400 N. Lexington Ave., 
Pittsburgh 8, 

Oliver cert oh Co., 1410 E. Maumee, Adrian 
Mich. (also drill point thinner) 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, Pe 

Standard Electrical Tool Co 


, 2500 River Rd 
Cincinnati 4, Ohio 


GRINDERS, Face Mill 

Kearney & Trecker Corp., 
Milwaukee 14, Wis 

— Machine Works, 545 Blackhawk Park 

Rockford, Ill. 

1@) a ‘Instrument Co., 
Adrian, Mich. 


6784 W. National, 
1410 E. Maumee St., 


GRINDERS, Knife and Shear 

Hill Acme Co., 1201 W. 65th St. Cleveland 
2, Ohio 

Mattison Machine Works, Rockford, III. 

Mummert-Dixon Co., Hanover, 

Standard Electrical Tool Co., 
Rd., Cincinnati, Ohio 


Pa 
2488-90 River 
GRINDERS, Portable Electric 


Chicago Pneumatic Tool Co., New York 17, 


Ingersoll pane Co., 11 Broadway, New York 
N 


standard Electrical Tool Co., 2488-90 River 


, Cincinnati 4, Ohio 








Automatic operation — 
from loading to final cut- 
off. Handles solid bar 
stock up to 3 O.D.—tub- 
ing up to 8” O.D. Cuts 
any material that can be 
turned. 16 spindle speeds. 





FASTER AUTOMATIC CUT-OFF 
Tubing, Pipe and Bar Stock 


The Modern Automatic Cutting-Off Machine and Bar 
Feeder Combination, 
lengths of tubing, pipe and bar stock. With this com- 
bination the entire load is fed to the cutting-off ma- 
chine without attention of an operator. 
available for any maximum length bars. 
single crank adjustment needed—for stock diameter. 


Has complete specifications of all models. Illustrates 
parts that are being formed, grooved, flanged or 
chamfered and cut off in a single operation at 

a high rate of speed. Also describes the auto- 
matic feeder, hot spinning machine for seal- 
ing ends of tubing, and the Modern Safety 
Drill Table. 


MODERN MACHINE TOOL CO. 
2005 LOSEY AVENUE 
Jackson, Michigan 


shown above, handles random 


Feeders are 
Only one 


WRITE FOR CATALOG 
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GRINDERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., New York 17, 

Ingersoll-Rand Co., 11 Broadway, New York 
2 N.Y. 

Madison-Kipp Corp., Madison, Wis. 


GRINDERS, Tap 


arr ay Corp., 1200 Oakman Bivd., Detroit 
Jones & —_ Mch. Co., 160 Clinton St., 
Springfield, Vt. 


GRINDERS, Tool and Cutter 


Same Colman Co., 1300 Rock St., Rockford, 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Cin- 
cinnati 9, Ohio 

a Corp., 405 Lexington Ave., New York 

: 3 

Delta Power Tool Di v., 400 N. Lexington Ave., 
Pittsburgh, Pa. 

oe sa Shaper Co., 78 River St., Spring- 
ie 

Golimeyer * Livingston oo 336 Straight Ave. 
S , Grand Rapids 4, Mich. 

ean Works, 1000 University Ave., Roches- 
ter 3, N. Y. 

Gorton, Geo., Mch. Co., 1321 Racine St., Ra- 
cine, Wis. 

Landis Tool Co., Waynesboro, Pa 

LeBlond, R. K., Mch. Tool Co. Madison and 
Edwards Rds., Cincinnati 18, gg 

Mummert-Dixon Co., Hanover, Pa. 

National Acme Co., 170 E. 131 st St., Cleve- 
land 8, Ohio 

Norton Co., 1 New Bond St., 
Mass 

Oliver Instrument Co., 
Adrian, Mich. 

Orban, Kurt Ce. i 
sey City 2, 

Thompson TT Co., 
Springfield, Ohio 


Worcester 6 
410 E. Maumee St. 
42 Exchange Place, Jer- 
1500 W. Main St., 


GRINDERS, Toolpost 


Cosa Corp., 305 Lexington Ave., New York 


Standard Electrical Tool Co., 2488-90 River 
R 


d., Cincinnati, Ohio 
GRINDING GAGES—See Gages, Grinding 


GRINDING MACHINES, Abrasive Belt 

Delta Power Too! Div., 400 N. Lexington Ave. 
Pittsburgh 8, Pa. 

Hartford Special Machinery &o., 287 Home- 
stead Ave., Hartford, Con 

Hill Acme Co., 1201 W. esth St., Cleveland 
2, Ohio 

Mattison Mch, Works, Rockford, Ill. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Broach 
Gallmeyer & Livingston Co., 336 Straight 
W. Grand Rapids 2, Mich. 
National Broach & Mch. Co., 5600 St. Jean 
Detroit 13, Mich. 
Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, 
—- Grinder, 1534 W. Main, Springfield 
hio 


GRINDING MACHINES, Cam 
Com tai 405 Lexington Ave., New York 17, 


wane Tool Co., Waynesboro 
Norton Co., New Bond te 
Mass. 
Orban Kurt aS 
sey City 2, 
Van Norman  Miachine Co., 
Springfield 7, Mass. 


Worcester 6, 
+ le 42 Exchange Place, Jer- 


3640 Main St., 


GRINDING MACHINES, Centerless 


Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, i 

Heald Machine Co., 
ter 6, Mass. 

Landis Tool Co., Waynesboro, Pa. 

Van Norman. Machine Co., 3640 Main St., 
Springfield 7, Mass. 


° 
10 New Bond St., Worces- 


GRINDING MACHINES, Crankshaft 


Landis Tool Co., Waynesboro, Pa 
Norton Co., 1 New Bond St., 


Mass. 
— Kurt Co., Inc 
y ‘City a, Mi. 3. 
Van of a Machine Co., 
Springfield 7, Mass. 


Worcester 6, 
, 42 Exchange Place, Jer- 
3640 Main St., 
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Repeated million-pound loads in the intense heat from 375 tons of molten steel, cause no spalling or 
deformation of Rollway Bearings. 


1,122,000 Pounds Ride on 68 Rollway Bearings 


One of the largest in the world, 
this 500-ton ladle 


crane is Rollway equipped in many 


Morgan-built 


positions. 

Sixty-eight maximum-type, solid- 
cylindrical bearings—mounted with- 
lift and lower the 
1,122,000-pound weight of the lift- 


ing beam, ladle hooks, ladle and 
white-hot steel. 


out inner races 


Rollway Tru-Rol®type bearings 
are used in the two General Electric 
360 HP — MD-620 Hoist motors 
which lift the weight of the ladle 


and its molten metal content. 


The maximum-type bearings in 
the hoisting sheaves are mounted 
directly on the shaft without inner 
races, which greatly simplifies as- 
sembly for applications of this size. 


Thrust bearings in the 25-ton and 
75-ton auxiliary crane hooks are 
standard Rollway precision types 
with broad-area contact between 


For bearings that accomplish 
the extraordinary in an ordinary 
manner, write, wire or ‘phone 
Rollway Bearing Co., Syracuse 1, N.Y. 


larere 
Er 


Sheaves ready for assembly on shaft and 
installation in lifting beam. 


rollers and plates to prevent Brinell- 
ing and assure freedom of rotation 
under the heaviest loads, 


ROLLWAS 


BEARINGS 


ENGINEERING OFFICES: Syracuse * Boston * Chicago * Detroit « Toronto « Pittsburgh e Cleveland © Seattle e Houston © Philadelphia © Los Angeles « San Francisco 
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You can keep 


2365 


BEARINGS AND BARS 
IN YOUR DESK DRAWER 


Let your local Bunting Distribu- 
tor carry your bearings inven- 
tory. Hundreds of Bunting 
Distributors and Eleven Bunt- 
ing Branches supply from stock 
the most advanced, highest 
quality bearings, completely 
machined and finished, at low 
cost anywhere in America. 


.. + where to get them 


Your Bunting distributor is listed 
in the classified section of your 
telephone directory usually under 
Bars Bronze, and Bearings 
Bronze. Two Bunting factories and 
eleven Bunting Branch Ware- 
houses expedite distribution in all 
areas. Ask your local Bunting dis- 
tributor or write for catalogs. 


. + « made to blueprint 


Bunting offers unmatched engin- 
eering and manufacturing facilities 


for special bearings and parts of 


Cast Bronze and Sintered Oil- filled 


Metals. 


The Bunting Brass and Bronze Company 
Toledo 1, Ohio EVergreen 2-345] 


Bh or WiUle GOL Your COpy Of. 


Bunting’s ‘Engineering Hand- 
book on Powder Metallurgy’’ de 
tails manufacture and use of 
sintered metal bearings and parts. 


CATALOG NO. 58 listing...866 
sizes of Bunting Cast Bronze 
Standard Stock Bearings. 


667 sizes of Bunting Sintered oil- 
filled Bronze Stock Plain, Flange 
and Thrust Bearings. Made to 
ASTM Standards. 


267 sizes of Bunting Cast Bronze 
Tubular and Solid 13’ Bars. 


84 sizes of Bunting Sintered oil- 
filled Bronze Tubular and Solid 
6%" Bars 


CATALOG NO. 258 listing...343 
sizes of Electric Motor Bearings 
for all makes and sizes of electric 
motors from 1/50 to 100 HP. 


Bunting 


BUSHINGS, 
OR SINTERED METALS. 


BEARINGS, 


BARS AND SPECIAL PARTS OF CAST BRONZE 
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GRINDING MACHINES, Cylindrical 


Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cosa we 405 Lexington Ave., New York 


Galimeyer & Livingston Co., 336 Straight, S 
W., Grand Rapids 2, Mich. 

Landis Tool Co., Inc., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Sheffield Corp., Box 893, Dayton 1, Ohio 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


GRINDING MACHINES, Disc 


Brown & Sharpe Mfg. Co., Providence, R. | 

Deita Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh 8, Pa. 

Gardner Machine Co., Beloit, Wis. 

Mattison Machine Works, Rockford, III. 

Standard Electrical Tool Co., 2488-90 River 
Rd., Cincinnati, Ohio 


GRINDING MACHINES, Gear 
Cong , 405 Lexington Ave., New York 


Gear’ Grinding ie. »— 3901 Christopher 
Detroit 11, 
Fellows Gear Gedoee 4 Springfield, Vt. 
Gleason Works, 1000 University Ave., Roches- 
ter 3, N. Y. 
National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich 
Orban, Kurt Co., ny Ie 42 Exchange Place, 
Jersey City 2, 
— Holbrook yy or Inc., 292 Madi 
ve., New York 17, N. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Internal 
Com Corp. 405 Lexington Ave., New York 


Galimeyer & Livingston Co., 336 Straight, S$.W., 
Grand Rapids 2, Mich. 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Orban, Kurt a. Inc., 42 Exchange Place, Jer- 
sey ‘City 2, ae 

Standard Electrical Tool Co. 2488-90 River 
Rd., Cincinnati, Ohio. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 

Wicaco Machine Corp., Wayne Junction, Phila 
delphia, Pa. 


GRINDING MACHINES—Jig 
o_s Gor. 405 Lexington Ave., New York 17, 


Fosdick’ Mch. Tool Co., 1638 Blue Rock St., 
Cincinnati 23, Ohio 

Gallmeyer & Livingston Co., 336 Straight S.W., 
Grand Rapids 2, Mich 

Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 


GRINDING MACHINES, Profile 


a Laubscher Core. a Bidg., 250 W. 
57 St., New York 19, 

Baker Brothers Inc., 1000 Post Ave., Toledo 
10, Ohio 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cosa Corp., 405 Lexington Ave., New York 

17, N. Y. 

a og sore.. 1200 Oakman Bivd., Detroit 

» Mich. 
Jones & Lamson Mch. Co., Springtield, Vt 
Sheffield Corp., Box 893, Dayton 1, Oh 


GRINDING MACHINES, Roll 


Landis Tool Co., Waynesboro, 


Pa. 
Norton Co., New Bond St., Worcester 6, 
Mass. 


GRINDING MACHINES, Surface 
Reciprocating 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cosa aia 405 Lendneten Ave., New York 17, 
N. 


Delta , “Soe Tool Div., 400 Lexington Ave., 
Pittsburgh, Pa. 

DoALL Co., Des Plaines, III. 

Galimeyer & Livington Co. 336 Straight, S.W. 
Grand Rapids 4, Wis. 

Gardner Machine Co., Beloit, 

Hill Acme Co., 1207 W. astn ‘St., Cleveland 

Ohio 
Mattison Machine Works, Rockford, Ill. 
Norton Co., New Bond St., Worcester 6, 


Mass. 

Orban, Kurt Co., bg 
Jersey City 2, 

Thompson teas =. 1500 W. Main St., 
Springfield, Ohio. 

Van Norman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


42 Exchange Place, 
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high-precision grinding machines 

oO | é Yj a t t i with hydraulic automatic infeed _ 
for traverse grinding and plunge grinding 
as standard equipment on all models. 


3 types: 
UNIVERSAL. Swivelling wheelhead, swing-down 


internal grinding attachment, infinitely variable 
speed headstock. 


PRODUCTION. Larger grinding wheel, more 
horsepower, non-swivelling wheelhead, 8-speed 
headstock. 


PLUNGE. Similar to production type but with 
axially oscillating wheelhead and hand table 
control only. 

4 sizes: 


10", 12", 14", and 18" swings (with choice of 
lengths between centers). 


4 Model R4-500 U shown at left. Universal 


type, 10" swing, 24" center distance. 








SOME STANDARD FEATURES OF OLIVETTI R4 UNIVERSAL GRINDERS: 


e Infinitely variable hydraulically controlled table speeds 

e@ Table reversals within + .0002" as short as 1/16" 

e Table dwell 0 to 20 seconds 

@ Automatic precision infeed to .000050", right, left or both ends of traverse 
@ Thumb jog for taking .0001" cuts on diameter 

e@ Separate automatic plunge feed 0 to .002"/second to positive stop 


For sales, service or information, 

write Olivetti Corporation of America, 
Machine Tool Division, 42-33 Northern 
Boulevard, Long Island City 1, New York. 
Or phone RAvenswood 1-7575. 








MACHINERY, March, 1959 For more data, circle this page number on inquiry card 249 





Product Directory 


























BEATTY EQUIPMENT IN YOUR SHOP 
MAKES HIS JOB EASIER, TOO! 


On the job, erecting the structural steel which you fabricate, 
the precision, speed and accuracy of Beatty Machines pays off big 
for your customers, too! That’s because Beatty equipment is en- 
gineered for maximum accuracy and speed in heavy metal-working 
— punching, slotting, bending, flanging, forming. Beatty machines 
help you deliver the goods on time, speed fabrication by reducing 
set-up time and material handling. The new Beatty No. 7 Detail 
Flange Punch, for example, flange- punches I-beams in a two 
passes where ordinary equipment requires four passes. Look to 
seatty for heavy metal-working equipment —a complete line of 
punches, presses, shears, bulldozers. 


SPECIFICATIONS 


BEATTY NO. 7 DETAIL FLANGE 
PUNCH — 100-ton cap., mechanically 
driven guillotine-type. Punches 114” hole 
through 1” mild steel and handles beams 
from 6” to 36”; 


Write For 
Full Details 


BEATTY MACHINE & MFG. CO. 
941 150th St., Hammond, Ind, 
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GRINDING MACHINES, Surface Rotary 

Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

—- - ahaa 405 Lexington Ave., New York 17, 


Gardner Machine Co., Beloit, Wis. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Mattison Machine Works, Rockford, Ill. 

National Acme Co., 170 E. 13lst St., Cleve- 
land 8, Ohio. 

Norton Co., 1 New Bond St., Worcester 6, 


Mass. 

Orban Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 

Thompson Griniter Co., 1500 W. Main St., 
a hl Ohio 

Walker, O. S. Co., Inc., Worcester, Mass 


GRINDING MACHINES, Thread 
wa) core, 405 Lexington Ave., New York 


Ex-Cell-O Corp., 1200 Oakman Blvd., Detroit 
32, Mich. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Machine Co. (Centerless), Waynesboro, 


a. 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING MACHINES, Universal 


Brown & eo Mfg. Co., Providence, R. I. 

Cincinnati ling and Grinding Mchs., Inc., 
Cincinnati 9, Ohio 

Cosa Corp, 405 Lexington Ave., New York 


Gallmeyer & Lvingon Co., 336 Straight, S.W., 
Grand Rapids 2, Mc 

Gorton Mch. Co., — 1321 Racine St., Ra- 
cine, Wis. 

Jones & Lamson Mch. Co., Springfield, Vt. 

Landis Tool Co., Waynesboro, Pa. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 

Oliver Instrument Co., 1410 E. Maumee St., 
Adrian, Mich. 

Olivetti Corp. of America, 42-33 Northern 
Bivd., Long Island City 1, N. 

Orban Kurt bo. a 42 Exchange Place, Jer- 
sey City 2, i 


GRINDING WHEEL DRESSING AND 
FORMING DEVICES 
Cone Gere. 405 Lexington Ave., New York 17, 


DoALL Co., Des Plaines, Ill. 

Jones & Lamson Mch . Ce, Springfield, Vt. 

Metal Carbides Corp. Youngstown, Ohio 

Moore Special Tool Inc., 740 Union Ave., 
Bridgeport 7, Conn 

Norton Co., Y ow Bond St., Worcester 6, 


Mass. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


GRINDING WHEELS 


Blanchard Machine Co., 64 State St., Cam- 
bridge, Mass. 

Cincinnati Millin are Grinding Mchs., Inc., 
Cincinnati 9, Ohi 

DoAll Co., 25: 4.N. Lowel Ave., Des Plaines, III. 

Gardner Machine Co., Beloit, Wis. 

Macklin Co., Jackson, Mich. ; 

Metal Carbides Corp., Youngtown, Ohio. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


GROOVING TOOLS, Internal 


Kennametal, Inc., Latrobe, Penna. 

Simonds Abrasive Co., Tacony & Fraley Sts., 
Philadelphia 35, Penna. 

Wesson Co., 1220 Woodward Heights Blvd., 
Detroit 20, Mich 


HAMMERS, Drop—See Forging 
Hammers 


HAMMERS, Portable Electric 
inqereett Gand Co., 11 Broadway, New York 
4 » Ve 


HAMMERS, Portable Pneumatic 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, 

ingore -Rand Co., “Vy Broadway, New York 
a . 


HAMMERS, Power 


Chambersburg Engrg. Co., Chomheriwre, Pa 
Edlund Mchry. Co. Div., Cortland, N. 
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There’s a HOLE lot of sense 
in this use of mechanical tubing 


What we're talking about is USS Shelby Seamless Mechanical Tubing. Here’s 
how Industrial Hydraulics Division, Cessna Aircraft Company uses it to boost 
life, simplify manufacture and lower costs in the hydraulic cylinders they 
supply to agricultural equipment builders. We quote from their letter to us: 

“The cut-away cylinder is a unit we furnish to one of our many customers. This 
is a 3%" diameter, double-action cylinder used for mounting on pull-behind tools 
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such as plows, cultivators, and disc harrows. This cylinder uses your Shelby 
Seamless Mechanical Tubing with the I.D. bored to size and roller burnished 
to a finish of approximately six to eight RMS. The expected life of this cylinder 
is in excess of 300,000 cycles, operating at 1,500 psi hydraulic pressure. 

‘The other cylinder is furnished to another one of our customers, and is a 
34” I.D. double-action cylinder with a 13” stroke. Used to raise and lower the 
plattorm of their self-propelled combine, it is similar to the cut-away cylinder 


with respect to finish requirements and material for the barrel. The operating 
pressure is approximately the same and so is the expected service life of five 
years, or 300,000 cycles. Generally these cylinders mzy be serviced for additional 
use by merely replacing the seals. 


“The severe field conditions these cylinders are subjected to are some of the most 
extreme to which cylinders could be exposed.” 

In critical mechanical applications like these, and in an almost endless 
number of fabrications that are essentially tubular in character, Shelby Seam- 
less will ensure improved performance, finer appearance and economical 
production. 

For Shelby Seamless offers more than just a pre-bored hole. It not only 
combines to an exceptional degree the qualities of strength, uniformity and 
dimensional accuracy but, in addition, is readily workable and has excellent 
machining properties. If you want to find out how it can be most effectively 
applied to your designs, contact your nearby Shelby Distributor. 

And remember—USS Shelby Tubing is made by the world’s largest and 
most experienced manufacturer of tubular products. 


USS and Shelby are registered trademarks 


National Tube 
Division of United States Steel 


Columbia-Geneva Stee! Division, San Francisco, Pacific Coast Distributors 
United States Steel Supply Division + United States Steel Export Company, New York 
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layout and 


template making time 
cut in half 


tHe NEW STRIPPIT 
FLEX-O-DRILL 


@ DRILLS, REAMS, SCRIBES, CENTER PUNCHES to = 0.002” WITHOUT base 
line drawing or height gauge layout ! 

@ EASY, ACCURATE POSITIONING — quickly set to any reference point and to 
nearest 0.100" by adjustable steel tapes reading in both 
directions from zero. Micrometric gauges then bring settings to 
nearest 0.0OL". No optical scanning device needed. 

@ LASTING AccuRACY! Table is an actual ground surface plate. 
Bridge assembly is of heavy, accurately machined castings. Lead 
screws are precision ground and engaged only during micrometric 
eauge settings to minimize wear. All parts are corrosion- 
resistant. Bearings are protected against dust and chips by felt 
shields. Drill motor is heavy-duty industrial type. 

@ %" CAPACITY in mild steel — stock up to 24” width, any length. 


@ ALSO A PROVEN MONEY-SAVER On pilot runs. low unit production. 


Template drilled by Layout scribed by Flex-O-Drill 
Flex-O0-Drill Flex-O-Drill work piece 


WRITE FOR LITERATURE TODAY, and an actual demonstration at your plant 


waces STRIPPIT inc. saves 


203 Buell Road, Akron, New York WS 


In Canada: Strippit Tool & Machine Company, Brampton, Ontario 
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Erie Foundry Co., 1253 W. 12th St., Erie 
enna. 

Yoder Co., 5504 Walworth Ave., Cleveland 
2, Ohio. 


HARDNESS TESTERS 


Shore Instrument & Mfg. ey 90-35C Van 
Wyck Exp., Jamaica 35, : 


HEAT-TREATING EQUIPMENT — See 
Annealing Furnaces, Flame Hardening 
Machines, I!nduction-Heating Equip- 
ment 


HOBS 
Barber-Colman Co., 1300 Rock St., Rockford, 
Hl. 


Michigan Tool Co., 7171 E. McNichols Rd., 
Detroit 12, Mich. 
National Twist Drill & Tool Co., Rochester, 


Inc., 42 Exchange Place, 


y Ci 
Russell, Holtvork 2 Henderson Inc., 292 Madi- 
son Ave., New York 17, N. 7. 


HOISTS, Air 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, ¥. 

Ingersoll-Rand Co., 11 Broadway, New York 
oe Ve 


HOISTS, Electric 
Ingersoll-Rand Co. 11 Broadway, New York 
4, N. Y. 


Shepard Niles Crane & Hoist Corp., Montour 
Falls, N. Y. 


HONING MACHINES 


Barnes Drill Co., 814 Chestnut, Rockford, II! 

Jes-Cal Co., Fraser Michigan 

Micromatic eee Corp. 8100 Schoolcraft Ave., 
Detroit 38, 

Moline Tool whan TO2- 120th St., Moline, Ill. 

— Hone Corp., 1623 Elreno a Elkhart, 


Van ——— Machine Co., 3640 Main St., 
Springfield 7, Mass. 


HONING STONES 


Barnes Drill Co., 814 Chestnut, Rockford, Ill. 

Jes-Cal Co., Fraser, Michigan 

Micromatic Hone Corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich. 

Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


HOSE 


American Metal Hose Br. American Brass Co. 
25 Broadway, New York, ; # 

Schrader’s Son, A., 470 Vanderbilt Ave., 
Brooklyn 38, N. Y. 


HYDRAULIC MACHINERY 
Tools and equipment 
come Drill Co., 814 Chestnut St., Rockford, 


Bethlehem Stee! Corp., Bethlehem, Pa. 
Birdsboro Steel Fdry. & Mch. Co., Birdsboro 


Pa. 

Bliss, E. W., Co., 1375 Raff Rd., E. W. Can- 
ton, Ohio 

~— Tool and Mfg. Co., Inc., 15001 S. Fi- 

ueroa, Gardena, Calif. 

creme Engrg. Co., Chambersburg, Pa 

Cross Co 0 Bellevue Ave., Detroit 7, Mich 

Denison € ineering, Div. American Brake Shoe 

Dublin Rd., Columbus 16, Ohio 

one Sai Div., American Stee! oo. 
1150 Tennessee Ave., a 29, Oh 

Erie Foundry Co., Erie, 

Hydraulic Press Mfg. Co, “Mount Gilead, Ohio 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Michigan Drill Head Co., Detroit 34, Mich. 

Modern Ind. Engrg. Co., 14230 Birwood Ave., 
Detroit 4, Mich 

to Hydraulics & Mch. Corp., Melro 
Park, Ill. 

Oil a Co., 1569 W. Pierce St., Milwaukee, 


Reskiond Mch. Tool Co., 2500 Kishwaukee St., 
Rockford, Ill. 

ee Mch. Tool Co., 2531 11th St., Rock- 
ord, Ill. 

Verson Allsteel Press Co., 93rd St. & S. Ken- 
wood Ave., Chicago, III. 

Vickers Incorporated, Div. of Sperry Rand 
Corp., 1402 Oakman Blvd., Detroit, Mich. 

Wilson, K. R., Inc., 211 Mill St., Arcade, N. Y. 
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FOR ACCURATE 
LOCATING 
USE 


UNIVERSAL 
LOCATING PINS 


Universal Locating Pins assure quick, accurate 
locating throughout even the longest production 
runs. They're hardened and ground to extremely 


close tolerances . . . precision made to give long 


service life for much less than the cost of ordinary 
tool-room pins. 


Press fit, threaded or lock-screw types, round or 
relieved, are stocked in all stand- 

ard sizes for immediate delivery. 

Write for catalog detailing lo- 

cating pins plus other Universal 

production tools. 


Lock Screw Pin 


Relieved Press-Fit Pin Threaded Pin 


212 


OTHER PRECISION-BUILT COST SAVING UNIVERSAL PRODUCTION TOOLS 


a—(fpo “Hie SS 


Floating Chuck Standard Collet Chuck eRe enya 


—om= Tif 


“Kwik-Switch” 


Boring Chuck Tool Holder 


Standard Drill Bushing Wedge-Lock 


Production Vise 


UNIVERSAL ENGINEERING COMPANY, FRANKENMUTH 2, MICHIGAN 
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SEE YOUR 
CAPEWELL DISTRIBUTOR 


for 

hand hack saws 
power hack saws 
hole saws 

band saws 
hammers 

ground flat stock 
and for quick 
dependable service 
on all your 
industrial needs 


THE CAPEWELL MFG. CO. 
HARTFORD 2, CONN. 





HYDRAULIC POWER UNITS OR TOOL 
HEADS 


Barnes Drill Co., 814 Chestnut, Rockford 3, III 

Barnes, W. F. John Co., 201 S. Waterford 
St., Rockford, III 

Denison Engineering, Div. American Brake Shoe 
Co., 1153 Dublin Rd., Columbus 16, Ohio 

Eimes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 


ch. 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford 12, Conn. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, ry .. 
Le Maire Tool & Co., Dearborn, Mich. 
Michigan Drill tT... °., Detroit 34, Mich. 
—— Co., 1569 W. Pierce St., Milwaukee, 


is. 
Vickers Incorporated, Div. of Sperry Rand Cor- 
poration, 1402 Oakman Bivd., Detroit, Mich 


INDEXING and SPACING —o7 


Brown & meree deg Co., Providence, 
Eisler Engrg. nc., 450 South {3th Nee 


Newark A 

Ettco Tool Co., Inc., 594 Johnson Ave., Brook- 
yn 37, 

Herings Bros., Inc., 1420 College Ave., El- 
mir 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14 e~ 

Opto- hele, Tools, Inc., 137 Varick St., New 


Sundstrand Mch, Tool Co., 2531 11th St., Rock- 

ord, Ill. 

Van Norman Masine Co., 3640 Main St., 
Springfield 7, Ma 

Vinco Corp., 9111 Schooler Highway, Detroit, 


INDICATOR BASES, Magnetic 


Brown & Sharpe Mfg. Co., 235 Promenade St 
Providence |, I. 

DoALL Co., Des Plaines, III. 

Orban, Kurt ¥e, Inc., 42 Exchange Place, 
Jersey City 2 eS 

Starrett, L. S. Co., Athol, Mass. 


INDICATORS, Dial 


Ames, B. C., Waltham 54, Mass. 
Brown & Sharpe Co., Providence, R. I 
oot. Co., 254 N. Laurel Ave., Des Plaines, 


Federal Products Corp., 1144 Eddy St., Provi- 
dence | l. 

National Automatic Tool Co., S. 7th - N. Sts., 
Richmond, Ind 

Starrett, The L. S. Co., Athol, Mass. 


INDICATORS, Speed 


Brown & Sharpe Mfg. Co., Providence, 

Reliance Electric & En ane Co., {S00 ee . 
hoe Rd., Cleveland 10, Ohi 

Starrett The L. S., Co., Athol, "baees. 


INDICATORS, Test 


Brown & Sharpe Mfg. Co., Providence, 1. 

Federal a Wy Corp., 1144 Eddy %* ‘Provi- 
dence l. 

National i Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 


sey Cit > Wee. ve 
Starrett, the L. S., Co., Athol, Mass. 


INDUCTION HEATING EQUIPMENT 
Cincinnati Millin 3 Grinding Mches., Inc., 
4701 Marburg , Cincinnati 9, Ohio 
Lepe! te Frequency ‘Laboratories, ‘inc., Wood- 


oten, Kurt AS Inc., 42 Exchange Place, Jer- 
séy City 2, N. J. 


INTENSIFIERS, Hydraulic 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind. 

Oilgear Co., 1560 W. Pierce St. Milwaukee 4, 
is. 


JACKS, Planer—See Set-up Equipment 
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JIG BORERS 
American Sip Corp., 100 E. 42nd St., New 
York 17, N. Y. 
Cosa Corp., 405 Lexington Ave., New York 
N. Y. 


DeVlieg Machine Co eg St., Royal Oak, Mich 
Fosdick Mch. Tool Co., 1638 Blue Rock, Cin- 
cinnati 23, Ohio 


Moore Special Tool Co., Inc., 740 Union Ave., 
Bridgeport, Conn. 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. 

Scherr, George Co., © oe 200 Lafayette St., 
New York 12, : 


JIGS AND FIXTURES 
~—, Cyril Co., Aurora & Solon Road, Solon, 


Columbus Die Tool & ich. Co., 955 Cleve- 
land Ave., Columbus, Oh 

Hartford Special Mchry. a. 287 Homestead 
Ave., Hartford, Conn. 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
Rockford, Ill. 

Metal Carbides Corp., Youngstown 12, Ohio 

Sheffield Corp., 721 Springfield St., Dayton 1, 

10 


KEYSEATERS 
Baker Bros., Inc., Station F, P. O. Box 101, 
T 10, Ohio 


Co Carton. Ohio 
Mitts & Merrill, 1809 § Water St., Saginaw, 
ch. 


Mi 
Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, N. J. 


KNURLING TOOLS 


—a Bros. > ag ae 5213 W. Armstrong 
Ave hicago 46, 
Pratt & Whitney fon Inc., West Hartford, 


Conn. 

Reed Rolled Thread Die Co., P. O. Box 350 
Worcester 1, Mass. 

Williams, J. H. & Co., 400 Vulcan St., Buffalo 
Fo We We 


LAPPING MACHINES 


oa Milling & Grinding Mches., Inc 
701 Marburg Ave., Cincinnati 9, Ohio 
Gus ee. 405 Lexington Ave., New York 17, 
N. 


Crane Vpacki ing Co., 6400 Oakton St., Morton 
Grove, Ill. 

DoALL Co., Des Plaines, III. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 

Gleason Works, 1000 University Ave., Roches 
ter, . 

Micromatic Hone corp., 8100 Schoolcraft Ave., 
Detroit 38, Mich 

Norton Co., | New Bond St., Worcester 6, Mass 


LATHE ATTACHMENTS 


Gisholt Mace § na 1245 E. Washington Ave., 
Madison 10, 

Hardinge Bros., oy 1420 College Ave., El- 
mira, 

Jones & a Mch. Co., 512 Clinton St., 
Springfield, Vt. 
LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio : 
Lodge & Shipley Ste 3055 Colerain Ave., Cin- 
cinnati 25, 

Sheldon Mch. “Co. Inc., 4258 N. Knox Ave., 
Chicago 41, 

Williams, +. H. 3 Co., 400 Vulcan St., Buffalo 


LATHES, AUTOMATIC—See Chucking 
Machines 


LATHES, Axle 


Consolidated Mch. Tool Div., -— Birming- 
ham Co., Inc., Rochester 10, N. 

Hamilton biv., Baldwin-Lima Hornition Corp., 
Hamilton, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt So. Inc., 42 Exchange Place, 
Jersey City 2, 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sundstrand Mch. Tool Co., 2531 Ilith St., 
Rockford, Il. 


LATHES, Bench 


Hardinge Bye. Inc., 1420 College Ave., El- 

mira, N. Y. 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 4), Wm. 
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LAYOUT OF 
FORM DRAWN 
ON GLASS 
SCREEN 


if 
Saves 50% or more 
in contour grinding costs 
... the Brown & Sharpe MICROMASTER Visual Grind 


TRUE IMAGE OF WORK 















NO TIME OUT to remove work for frequent in- | With Visual Grind, the built-in optical comparator system, 
spection with separate equipment. Clear, magnified  hyndreds of tool and die shops are form grinding twice as 
Te SE SE Se ee up to 75% of time previously required. 
UP TO 75% FASTER set-up and grinding by skilled Now, the MICROMASTER Visual Grind brings you these 
operators. Semi-skilled workers, also,can readily proved advantages plus the profit-saving performance of the 
grind accurate contour to match form layout drawn —_ new Brown & Sharpe 618 Surface Grinding Machine. 
aa” er re ee For complete information, call or write any Brown & Sharpe 
j machine tool dealer, district office, or: Brown & Sharpe Mfg. 
10:1 TO 100:1 MAGNIFICATION — your choice Co., Providence 1, Rhode Island. 
of six different lens systems as required. Magnifica- 
tion changeover takes less than 2 minutes. 


HANDLES UNLIMITED VARIETY of through, blind, 
template, or circular form grinding with standard 
equipment or simple attachments . . . in steel, car- 
bide, or ceramics. 








BIG SAVINGS IN WHEEL COSTS especially when 
grinding carbide or ceramics. Intricate forms can 
be followed with a few simple wheels. 









Brown & Sharpe _— 


Grind is one of over 


MACHINE TOOL DIVISION 100 modifications of the 
new B&S 618 available 


MILLING ¢ GRINDING « SCREW to meet your specific 
MACHINES BS grinding needs. 
MACHINE TOOL ACCESSORIES [BS 






PROGRESS IN PRECISION FOR OVER 125 YEARS 
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VIBRATORY FEEDER for 
light, fragile or highly fin- 
ished parts. 


ROTARY FEEDER for high 
production feeding. 


ROTARY HIGH SHELL 
FEEDER for maximum 
holding capacity. 


Shuffle and deal parts for 


automatic assembly with 
> 


an . 
rae 


It takes fast, automatic feeding to satisfy the appe- 
tites of today’s automatic assembly machines. And 
nowhere can you duplicate the range of equipment, 
the specialized experience in selective feeders offered 
by Detroit Power Screwdriver Company. 

The most complete line in industry, DPS parts 
feeders include rotary, vibratory and elevator types. 
They handle any product from the tiniest of screws 
to assembly components the size of your fist . . . 
range in holding area from eighty cubic inches to 
20 cubic feet. 

DPS will welcome an invitation to 
analyze your assembly operations. If 
lagging production can be traced to 
inefficient feeding, the problem is as 
good as answered. Write for catalog on 
selective feeders. 


DETROIT POWER SCREWDRIVER 

COMPANY 18.008 

2799 W. Fort St. * Detroit 16, Michigan 
A Subsidiary of Link-Belt Company 
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LATHES, Cor Wheel 


Bullard Co., Bri: port 6, Conn. 

Consolidated Mc 4 yoot Div., Blossom Road, 
Rochester 10, 

Hamilton Div., Baldwin Lima-Hamilton Corp., 
Hamilton, Ohio 


LATHES, Copying, Duplicating — See 
Lathes, Duplicating 


LATHES, Crankshaft 


Consolidated Mch. Tool Cox. Rochester, N. Y. 
LeBlond, R. K., Mch. Tool €o. Madison and 
Edwards Rds., Cincinnati 18 
Snyder io3! & Engrg. Co., S400 E. Lafayette, 
trol 
Sundstrand Mech. Tool Co., 2531 llth St., 
Rockford, Ill. 


LATHES, Double-End 


ae oy Automatic Machine Co., 4932 
Beech Cincinnati 12, Ohio 

Consolidated a. Tool I Corp. Rochester, N. Y. 

LeBlond, R. Mch. Tool Co., Madison and 
Edwards Ras: Cincinnati 18, Ohio 

Snyder Tool & Engrg. Co., 3400 E. Lafayette, 

troit 7, Mic’ 

Sundstrand ache * Tool Co., 2351 Ith St., 

Rockford, Ill. 


LATHES, Duplicating 


Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 2 
Monarch Machine Y Tool Co., 27 Oak St., Sidney, 


Ohio 
Sidney Machine Tool Co., Sidney, Ohio 


LATHES, Engine, Manufacturing 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Cincinnati Lathe . Jeol Co., 3207 Disney St., 
Cincinnati 9, 

Consolidated Mach. "West Div., Blossom Road, 

ochester 10 : * 

— Mch. Ang Barber Colman Co., Rock- 
or 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Lodge & Shipley O-- 3055 Colerain Ave., Cin- 
cinnati 25, Ohi 

Monarch Machine Tool Co., 27 Oak St., Sid- 


Inc., 42 Exchange Place, 


Va 
Rockford Machine Tool Co., 2500 Kishwaukee 
St., Rockford, III. 
Sheldon Mch. Co., Inc., 4240-4258 N. Knox 
Ave., Chicago 41, Ill. 


LATHES, Engine, Toolroom 


American Tool Works Co., Pearl and Eggles- 
ton Aves., Cincinnati, Ohio 

Cincinnati Lathe S Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Hardinge Bros. Inc., 1420 College Ave., EI- 
mira, N. ¥. 

a Mch. Div., Barber Colman Co., Rock- 
or 

LeBlond, R. K., Mch. Tool Co., eaten and 
Edwards Rds., Cincinnati 18, 

Lodge & ng Bs Co., 3055 } Ny __ Cin- 
chmnati 25, Ohio 

Logan Engineering Co., 4901 Lawrence Ave., 
hicago 30, 

Monarch + Tool Co., 27 Oak St., Sid- 
ney, Ohio 

Orban Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Rockford Machine Tool Co., 2500 Kishwaukee 
St. ——— 

Shel Co. ine. 4240-4258 N. Knox 
Ave., Gives a 


LATHES, Gap 


Cincinnati Lathe & Tool Co., 3207 Disney St., 
Cincinnati 9, Ohio 

Gisholt Machine oa 1245 E. Washington Ave., 

Le’ a ool Co., Madison and 
Edwards R a Chasis 18, Ohio 

ley Co. 3055 Colerain Ave., Cin- 





L 
, 2 a 


LATHES, Hollow Spindle 
LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds. Cincinnati 18, Ohio 


& Shipley Co., 3055 Colerain Ave., Cin- 
nat oe Gus” Pr ee eee 


Bend Lathe Works Inc., 425 E. Madi- 
son St., South Bend, Ind. 
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‘J , spacious facilities 


" Valve Company. 


BARDONS & OLIVER TURRET LATHE 
CUTS MACHINING TIME IN HALF....... 
at Shafer Valve Company, Mansfield, Ohio 


The Bardons & Oliver No. 3 Universal Turret Lathe is playing an impor- 
tant role in the story of this progressive, fast expanding firm. Over 60 
different parts are made on this machine; lot sizes vary from 10 to 1000 
pieces; material from brass to stainless steel is machined; and, the turret 
lathe is used both as a chucker and bar machine. 


Operator Martin Hopp reports: “I can produce more 
with less effort from this machine than from other 
turret lathes of similar size. I have no trouble hold- 
ing .001 inches on lengths and diameters.” 


Vice President Robert Haag reports: ““We purchased 
the Bardons & Oliver Turret Lathe on the basis of 
this machine’s outstanding features of performance 
and reliability. After using the machine for over a 
year and a half on a two shift basis, we are entirely 
satisfied with our choice.” 


For detailed information on any size turret lathe 
contact your Bardons & Oliver representative or 
write the factory direct. 


BARDONS & OLIVER 


BARDONS & OLIVER, INC., 1135 WEST Sth ST., CLEVELAND 13, OHIO 


Manufacturers of Turret Lathes and Cutting-Off Lathes 
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Heres how 


GB CAN INCREASE YOUR PRODUCTION 


. because CDT specializes in designing and building tools 
and machines for today’s high production demands. 


GZp CAN IMPROVE YOUR QUALITY 
. . . because CDT tools, jigs, fixtures and machines are 
precision engineered and built to the strictest requirements. 


CAN LOWER YOUR PRODUCTION COSTS 


... by increasing the efficiency of your operation with special 
tools that do the job better—faster—more economically. 


Call on Columbus Die-Tool for your special tooling problems. A large 
creative engineering staff with experience in developing special tools 
and machines for hundreds of industries is at your service. Over 50,000 
square feet filled with precision 
production equipment enables us 
to build fine tools and special 
purpose machines to exacting re- 
quirements. Avail yourself of the 
industry-wide experience of 
Columbus Die-Tool. 


FREE: New brochure listing facilities, equipment, etc. Write today. 


Columbus Die “Fool 


AND MACHINE COMPANY 


P.O. BOX 750 * COLUMBUS, OHIO 
ESTABLISHED 1906 


Designers and manufacturers of JIGS @ FIXTURES e SPECIAL TOOLS ¢ 
UNITS FOR MACHINE TOOLS @ also Builders of Machine Tools Complete 
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LATHES, Roll 


American Tool Works o. Pearl and Eggleston 
porta. ars. 2, Ohio 

Bliss, E. mw tA Ohio 

Hamilton gy Baidwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

LeBlond, R. K., Mch. Tool Co., Madison and 
Edwards Rds., Cincinnati 18, Ohio 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co., Inc., 42 Exchange Place, 
Jersey City, 2, 'N. J. 


LATHES, Speed, Second-operation 

Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 

Hardinge | Bros., int. 1420 College Ave., El- 


LeBlond, R. K., Mch. Tool Co., poate and 
Edwards Rds., Cincinnati 18, Ohi 

Monarch Mch. Tool Co., Oak St., Sidney, Ohio 

Orban, Kurt Co. Inc., 42 Exchange Place, 
Jersey City 2, J. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

snalcen ACN Co., 42 258 N. Knox Ave., Chi- 
cago 

Standard Electrical Tool Co., 2500 River Rd., 
Cincinnati 4, Ohio 


LATHES, Spinning 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

a Corp., 405 Lexington Ave., New York 17. 


. a 
Lodge & Shiple EC, The, Cincinnati 25, Ohio 
Orban, Kurt inc., ‘42 Exchange Place, 
Jersey City 2 aN. 


LATHES, Toolroom—See Lathes, En- 
gine, Toolroom 


LATHES, Turret, Automatic 


Bullard Co.. Bri eee 2, Conn. 
Core Corp., exington Ave., New York 
N 


Gisholt Machine o- 1245 E. Washington Ave., 
Madison 10 

Jones & Lamson *Mch. Co., 512 Clinton St., 
Springfield, V’ 

King Machine Yeol Div., American Steel Found- 
reis, 1150 Tennessee Ave., Cincinnati 29, 


hio 
Nesters! Acme Co., 170 E. 131st St., Cleveland 


, Ohio 
New Britain Mch. Co., New Britain-Gridley 
Div., New Britain, Conn. 


LATHES, Turret, Ram Type Saddle Type 

Bardons & Oliver, Inc., 1133 W. Ninth St., 
Cleveland 13, Ohio 

Bullard Co., Bridgeport 2, Conn. 

Cosa Corp., 405 Lexington Ave., New York 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis 


Hardinge Gathers, Inc., 1420 College Ave., 
Elmira, N. 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

New Britain Mch. Co., New Britain-Gridley Div., 
New Britain, Conn. 

Seneca Falls Mch. Co., Seneca Falls, N. Y. 

Sheldon Mach. we Inc., 4258 N. Knox Ave., 
Chicago 41, Ill 

Warner & Swasey Se. 5701 Carnegie Ave., 
Cleveland 3, Ohi 


LATHES, Turret, Vertical—See Boring 
Mills, Vertical 


LAYOUT and DRAFTING TOOLS 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
re a” R. 
Starrett, , €o., Athol, Mass 


LEVELS 
Starrett, The L. S., Co., Athol, Mass. 


LIMIT SWITCHES—See Switches, Limit 


LUBRICATING OILS and GREASES 
Cie porvice Oil Co., 70 Pine St., New York, 


me. E. F. & Co., 303 W. Lehigh Ave., 
Philadelphia 33, Penna. 


(Continued on page 260) 
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DESIGN SIMPLICITY? 


YOU BET! 
A CHILD COULD EASILY ASSEMBLE 


THIS NEW KIND OF AIR VALVE 


As you can see, the functional design of our completely 
new 4-way Dual-Seal air valve virtually guarantees 
longer performance! The valve is composed of a mini- 
mum of parts which dovetail together so simply a child 
could assemble them with just a screwdriver and pliers. 
Of these few parts only three move, a major innovation 
in this class of valve. The moving parts—the inner spool 
and two independent valve heads—are shown below. 
Notice that the stroke movement is so slight that wear 
and metal fatigue failures are practically nonexistent. 


Loosening is nil in the Dual-Seal valve! The absence of 
threaded connections to secure functional parts assures 
top performance, long operating life. The valve body 
components and solenoid cover use snap rings to retain 
a completely interlocking assembly which can’t work 
loose! And the MACsolenoid® assembly requires no 
fasteners whatever! 


This new kind of valve is available in 4", *%” and 4%” 
port sizes. Bodies and solenoid (single or double) are 


interchangeable, fit all bases. New add-a-unit manifolds 
combine quickly and easily, too . . . simplify multiple 
installations. And circular-flow design actually increases 
rated capacities. 

You’ll find the Dual-Seal valve provides a 24 savin7s in 
size and weight over most *%” valves. Take advantage 
of efficient and economical Dual-Seal operation in your 
air applications now! Write for further information. 


PRESIDENT 


MECHANICAL AIR CONTROLS, INC. 


10030 Capital, Oak Park, Detroit 37, Michigan 
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na Oil Co., 50 W. 50th St., New York, N. Y. 

endord rofl Co. tte "910 S. Michigan, 
Chicago, Ill. 

Texas Co., 135 E. 42nd St., New York, N. Y. 


LUBRICATING SYSTEMS 

Gits Bros Mfg. < 1846 S. Kilbourn Ave., 
Chicago 23, Ill 

Madison-Kipp Corp., Madison, Wis. 


MACHINERY, Used and Rebuilt 
Eastern jAchey.. Ce., 1000 Tennessee Ave., Cin- 


cinnati, Ohi 
Miles Miche Co., 2025 E. Genessee Ave., Sagi- 
naw, 
Megan & Merryweather Memw. Co., 888 E. 70th 
Cleveland 3, 
ae ‘Keuren Co., Rateteen 72, Mass. 


MACHINISTS’ SMALL TOOLS 

Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence oie 

Niagara Mch. ‘& Tool Wee. 637-697 North- 
land Ave Buffalo 11, N. Y. 

Starrett, The L. S., Co., ‘Athol, Ma 

Van Keuren Co., {76 Waltham St, * Watertown 
72, Mass. 

witiens, }- H. & Co., 400 Vulcan St., Buffalo 


MANDRELS—See Arbors and Mandrels 


MARKING MACHINES and DEVICES 
Gorton Mch. Co., 1321 Racine St., Racine Wis 


MATERIAL-HANDLING TRUCKS—See 
Trucks, Material Handling 


MEASURING MACHINES 
Cone €e Corp., 405 Lexington Ave., New York 17, 


enn Kurt Co., Inc., 42 Exchange Place, 
Jersey City 2, , 

en yA Corp., 721 Springfield St., Dayton, 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


MEASURING WIRES—Thread, Spline, 


en 

Sheffield Corp., Dayton 1, Ohio 

Threadwell Tap & Die Co., 16 Arch St., Green- 
fie'd, Mass 

Van Keuren Co., 176 Waltham St., Watertown 
72, Mass. 


MICROMETER HEADS 
Brown & Sha fate. Co., 235 Promenade St., 
on eet 
L Co. Des (taines, i. 
Sete The L. S., Co., Athol, Mass. 


MICROMETERS, Outside, Inside, Depth 

Brown & Sharpe tate, Co., 235 Promenade St., 
Providence |, R. 

as” ta Co., 254 N. ae Ave., Des Plaines, 


enaae, Co. Inc., 200 Lafayette St., 
New Yard Ni 


Starrett, Vthe a s ds. Athol, Mass 
Van Keuren Co., 176 Waltham St., Watertown 
2, Mass. 


MICROSCOPES, Toolmakers’ 

Bausch & Lamb Optical Ge. Rochester, N. Y 

DoALL Co., Des Plaines, 

Opto-Metric yom Inc., "137 Varick St., New 
York, N. Y. 


Scherr, George Co., Inc., 200 Lafayette St 
New York 12, N. Y. 


MILLING MACHINE ATTACHMENTS 
Bridgeport Mches., Inc., 500 Lindley St., Bridge- 


port 6, Conn. 
Brown & Sharpe Mfg. Co., Providence, R. |. 
Cinganatt Milli Grinding aly Inc., 
4701 Marburg Cincinnati 9, Ohio 
G&L ai Hypro Dw. Gidd tings & Lewis Mch 
Tool Co., Fond du Lac, 
Gorton, George Mch. Co., Tilo W. 13th St.. 
Racine, Wis. 
Greaves Mch. Tool Div., 2011 Eastern Ave., 
Cincinnati 2. Ohio 
Herdnee Sros., Inc., 1420 College Ave., El- 
y & Trecker Corp., 6784 W. National, 
a ag 14, Wis. 
Nichols, W. H. Co., Waltham 54, Mass. 
Sheldon Mch Co., Inc., 4258 N. Knox Ave., 
mS... go 41, 
iorman Machine Co., 
Springfield 7, 
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3640 Main St., 


MILLING MACHINES, Automatic 


Cincinnati Milling Machine Co., Cincinnati, 


Ohio 
Consolidated Machine Tool Corp., Rochester, 
N. Y. 


Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Ingersoll Milling Mche. Co., 2442 Douglas. St., 
ockford, Ill. 

Jones & Lamson Mch. Co., 160 Clinton St., 
Springfield, Vt. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit P+ Mich. 

Nichols, H. Co., Waltham 54, Mass 

Olivetti pong of America, 42-33 Northern 
Bivd., Long Island City 1, N. Y. 

Pratt & Whitney Co., Inc., West Hartford, 


Con 

Sundetrend Mch. Tool Co., 2531 IJ1th St., 
Rockford 

U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 


MILLING MACHINES, Bed Type, 
Simplex, Duplex 

Brown & saree pte. Co., 235 Promenade St., 
Providence 1, ‘ 

Cincinnati Milling & Grinding Mches., Inc., 
470 Marburg Ave., Cincinnati 9, Ohio 
Consolidated Mch. Yoo! Div., 

Rochester 10, N. 
caper Lucas Mch. Wris., Front St., and Girard 
Ave., Philadelphia, Pa. 
In ersoll mitine Mche. Co., 2442 Douglas St., 
ockford 
Kearney ag Trecker con.. 6784 W. National, 
Milwaukee 14, 
— & aaa Mchy. Co., 888 E. 70th 
Cleveland 3, Ohio 
Nichols, W. H. Co., Waltham 54, Mass. 
Olivetti Corp. of America, 42-33 Northern 
Blvd., Long Island City 1, N. Y. 
Sundstrand at Tool Co., 2531 I1Ith St., 
Rockford 
U. S. Tool Co., Inc., 255 North 18th St., 
Ampere, E. Oran ie, 
Van orman Machine Co., 3640 Main St., 
Springfield 7, Mass. 


Blossom Road, 


MILLING MACHINES, Bench, Hand 


Hertings Byes. Inc., 1420 College Ave., El- 
mira 


Nichols, W. ‘A. Co., Waltham 54, Mass. 


MILLING MACHINES, Circular, 
Continuous 


Consolidated Mch. Tool Corp., Rochester, N. Y. 

Davis & Thompson Co., 6411 W. Burnham St., 
Milwaukee 14, Wis. 

Espen-Lucas Mch. Works, Front St. and Girard 
Ave., Philadelphia, Pa. 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, Ill. 

Nichols, W. H. Co., Waltham 54. Mass 

Olivetti Corp. of America, Pa 33 ee 
Bivd., Long Island “4 1 A 

at * er Tool Engrg a 5400 E. Lafayette, 
etroit 7, Mich. 

Sundstrand Men Tool Co., 2351 Ith St., 
Rockford, III. 


MILLING MACHINES, Die Sinking, 
Duplicating, Profiling 
Bridgeport Mches., Inc., S00 Lindley St.. 
Bridgeport 6, Con 
Cincinnati Milling & Grinding Mches. 
4701 Marburg Ave., Cincinnati 9, hie” 
Consolidated Mch. Joo! Div., Blossom Road, 
Rochester 10, N. 
Coss © Corp., 405 1 Ave., New York 17, 


Exell Corp., 1200 Oakman Bivd., Detroit 

G&L no “Hypro Div., Cigangs & Lewis Mch 
Too! Co., Fond du Lac, 

Gorton George, Machine Co, 1110 W. 13th 

acine is. 

me .“S.. & seeker Corp., 6784 W. National, 
Milwaukee Wis. 

Nichols, W. H _ Waltham 54, Mass 

Russell, Holbrook & Henderson, Ine. 292 Madi- 
son Ave., New York 17, N. 

Sundstrand Mch. Tool Go., $e) llth St., 
Rockford, Ill. 


MILLING MACHINES, Knee Type, Hori- 
zontal, Plain, Universal 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Bullard Co., Bridgeport 6, Conn. 

Cincinnati Milling & Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 

Cons Corp., 405 Lexington Ave., New York 17, 


T. 
Gorton Geo., Mch., Co., 1110 W. 13th St., 
Racine, Wis. 
2009 Eastern 


Greaves Machine Too! Div., 
Ave., Cincinnati, Ohio 

Hardinge Wg ae Inc., 1420 College Ave., El- 
mira 


Ingersoll ‘Milling Mche. Co., 2442 Douglas St., 
ockford, ‘ 
Kearney & Trecker C Corp., 6784 W. National, 


ot a 
Nichols, W a. Waltham 54, 
Sheldon Machine Co., “— 4240- 4358 N. Knox 


Ave., Chicago 41, 


MILLING MACHINES, Knee Type Rise 
and Fall 

Cincinnati sting & Grinding iachee.. Inc., 
4701 Marbur: ve., Cincinnati 9, Ohio 

Com © Corp., 40 Lexington Ave., New York 17 


Nichols, W. H. Co., Waltham 54, Mass. 
Orban, ag B So 42 Exchange Place, Jer- 
sey City, N. J. 


MILLING MACHINES, Knee Type Ram 

Brown & Srarye pate. Co., 235 Promenade St., 
Providence | 

Gorton Mch. Co., "W321 Racine St., 


Kearney & Trecker Gon. 6784 W. National, 


Milwaukee 14, 
Van Norman Machine Co., 3640 Main St., 


Springfield 7, Mass. 


Racine, 


MILLING MACHINES, Knee Type Turret 


Gorton Mch. Co., 1321 Racine St., Racine, 
is. 


MILLING MACHINES, Knee Type, 
Vertical 

Bridgeport Mches., 500 Lindley St., 
Bridgeport 6, Conn. 

Brown & Sharpe Mfg. Co., Providence, R. |. 

Cincinnati Milling t Grinding wore. Inc., 
4701 Marburg Ave., Cincinnati 9 Ohio 

Cos © Corp., 450 Lexington Ave., New York 17, 


oun George, Mch. Co., 1110 W. 13th St., 
Racine, Wis. 
’& 2 a Wis Corp., 6784 W. National, 


Co., Waltham 54, Mass. 
— Kurt, Go. + ine., 42 Exchange Place, Jer- 


Russell, Ci Mitrock & Henderson, ee. 292 Madi- 
son ‘Ave., New York 17, N. 


MILLING MACHINES, Planer Type 


Berthiez, Charles, 5 Rue Montalivet, Paris, 
France 

Consoliuated Mch. Tool Div., 
Rochester 10, N. Y. 

Espen-Lucas Mch. ag Front St. and Girard 
Ave., Philadelphia, 

G & Land Hypro Div., Giddings & Lewis Mch 
Tool Co rene du Lac, Wis 

Gray, G. ~™ oem Ave. and Penn 
R.R., bvesten, "Cincinnati, Ohio 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, Ohio 

Ingersoll Milling Mche. Co., 2442 Douglas St., 
ockford, 

Kearney & Trecker Sow.. 6784 W. National, 
Milwaukee 14, Wis 

Orban, Kurt Co., Inc., “42 Exchange Place, Jer- 


N: 
MH. 3 Mch. Tool Co., 2531 Ith St., 
Rockford, Ill. 


Blossom Road, 


MILLING MACHINES, Spar 
Cinaieeatt Milling & Grinding Mches., Inc., 


Marburg Ave., Cincinnati 9, Ohio 
Cons © Corp., 405 Lexington Ave., New York 17, 


G & % and Hypro p a's Giddings & Lewis Mch 
Tool Co.. Fond du Lac, Wis. 

Hamilton Div., Baldwin. Pontes “Hamilton Corp., 
Hamilton, Ohio 

Kearney & Trecker Corp., 6784 W. National, 
Milwaukee 14, Wis. 

Sundstrand Mch. Tool Co., 2531 ith St.. 
Rockford, Ill. 


MOLDING MACHINES, Plastic 

Baker jae, Inc., 1000 Post Ave., Toledo 

Elmes Eno. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 

Ferena. Gear Shaper Co., 78 River St., Spring- 


ield, Vt. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


MOTORS, Air 
Ingersoll-Rand Co., Phillipsburg, N. J. 
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“We've attained 


CONTROLLED 
j PRODUCTION 


s with our 
BULLARD 
Cut Master, Model 75,” 









} SP : aah y 
ne $e oa 4 

says Mr. Anthony Scelba, Industrial Engineer of 
Leslie Co., Lyndhurst, New Jersey, manufacturers of regulators 


and controllers for industrial and marine steam systems. 

Combining a specially designed indexing fixture, which permits 
indexing the piece in increments of 45° and with the automatic fea- 
tures of Cut Master, every piece leaving the machine is completely 


finished on all surfaces. This reduces the number of set-ups, for 
instance, on a four way valve from four set-ups to one. In this man- 
ner, production is controlled and a minimum inventory required. 











Similar cost saving methods can be 
applied to your machining problems 
just call your nearest Bullard 

Sales Office or Distributor. 


TH BE 
BULLARD 
COMPANY 


BREDGE Fro x TT wy 
Conn Sscrricve 
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“SHORE 


SURE’ 


HARDNESS TESTING 


Shore’s Improved Direct Readin 
Scleroscope pee and headed 
Recording Scleroscope (below) with 
dial graduated in standard Sclero- 
scope and equivalent Brinell and 
Rockwell “C” Hardness Numbers, 
are able to perform over 1000 hard- 
ness tests per hour. Both Sclero- 
scopes are completely portable, op- 
erative on all types and sizes of met- 
als, are reliable in hands of non- 
technical help, and show no visible 
injury signs on finished surfaces. 
Write for free brochures on these 
instruments. 
Direct Reading 
Scleroscope shown 
above with special 
Swing Arm & Post 
Assembly. Height 
capacity 9”, reach 
14”. To be 
mounted on bench 
for testing large 
objects. Supplied 
with two test 
blocks and 
diamond hammer. 


tiated » 


Standard Recording 
Scleroscope (right) 
with Clamping 
Stand, jaw 
capacity 3” high x 
2,” deep. Sup- 
plied with follow- 
ing accessories: 
diamond hammer, 
hard and soft test 
block, V block for 
testing rounds, and 
steel carrying case. 


THE SHORE INSTRUMENT 
and MANUFACTURING Co., Inc. 


~ 





MOTORS, Electric 

Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa 

Lincoln Electric Co., Cleveland 17, Ohi 

Reliance Electric & Engineering Co., 1300 Ivan- 
hoe Rd., Cleveland 


MOTORS, Hydraulic 
Barnes J. S., Corp., Rockford, Ill. 

Denison En jineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Ex-Gell.9 -O Corp., 1200 Oakman Blvd.; Detroit 
Hydraulic "press Mfg. Div., Mt. Gilead, Ohio 
ome Co., 1569 . Pierce St., Milwaukee, 
Sundstrand Mch. Tool Co., 2531 IIth St., 

Rockford, Ill. 
Vickers, Inc., Detroit 32, Mich. 


MULTIPLE INSPECTION GAGES—See 
Gages, Multiple Inspection 


MULTIPLE-STATION MACHINES, Dial 
Type 


Baker Brathore Inc., 1000 Post Ave., 


Barnes Dail Co., 814 Chestnut St., 


Toledo 
Rockford, 
er ty Tool Co., 15 Wason Ave., Spring- 
oomne Corp., "317 Mt. Grove St., Bridgeport 5, 


Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Ettco Tool Soy Inc., 594 Johnson Ave., Brook- 


lyn 37 
1144 Eddy St., Provi- 


Federal Products Corp., 
dence | 
Greeniee Bros. & Co., 2136 12th St., Rock- 
ord, 
Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 
Kingsbury Mch. Tool Corp. Keene, N. H. 
Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 
S. 7th N. St. 


Automatic Tool Co., 
Richmond, In 
Snyder Corp., 3400 E. Lafayerte Ave., Detroit 
Sundstrand 1 Tool Co., 2531 - llth St., 


Rockford, 
Verson Kitstesi Press Co., 9309 S. Kenwood 


Ave., Chicago 19, 


MULTIPLE-STATION MACHINES, 
Transfer Type 
Baker Rrothers Inc., 1000 Post Ave., Toledo 

, Ohio 
Some Drill Co., 814 Chestnut St., Rockford, 


ay ag Tool Co., 15 Wason Ave., Spring- 
iel 


Buhr Mch. Tool Co., 839 Green St., Ann Arbor, 


Bulnice Co., Bridgeport 6, Con 
Cincinnati Milling Mch. Co." Cincinnati 9, 


Ohio 
cia Mch. Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 


Davis & Thom son. oo 4460 N. 124th St., 
Milwaukee 1 

ar yt Core. 1200 Oakman Bivd., Detroit 

Greenlee Bros. & Co., 2136 - 12th St., Rock- 
or 

Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford Conn. 

Heald Machine Co., 10 New Bond St., Worces- 
ter 6, Mass. 

Kearney & Trecker Soe. 6784 W. National, 
a 14, 

Lamb, Jose im Co, ” 5663 E. Nine Mile Rd., 


Det ‘rot 34, 

Le Maire Tool a fa. Dearborn, Mich. 

Moline Tool Co., 10 Seth St., Moline, til. 

National Automatic Tool Co., ’s. 7th N. Sts., 
Richmond, Ind. 

nares Co., 1 New Bond St., Worcester 6, 

Snyder ¢ Corp, 3400 E. Lafayette Ave., Detroit 


Suntan Mch., Tool Co., 2531 IlIth St., 
Rockford, Ill. 

Vern Allsteei Pree, Co., 9399 S. Kenwood 
Ave., Chicago 19 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


NIBBLING MACHINES 
Wales-Strippit, Inc., Akron, N. Y. 


NUT SETTERS—See Screwdrivers, etc. 


NUTS—See Bolts, Nuts and Screws 
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THE BOOK 
TO ANSWER 
YOUR 
LUBRICATION 
QUESTIONS 


INDUSTRIAL 


LUBRICATION 
pRAcTICE 


This book is a guide to sound lubri- 
cating practice and its application 
to cost-saving machine operation and 
maintenance, and intelligent trouble- 
shooting. It provides valuable infor- 
mation for all who are responsible 
for the trouble-free, efficient opera- 
tion of machinery, mechanical equip- 
ment and the prime movers which 
drive it. 

Send for your copy of INDUSTRIAL 
LUBRICATION PRACTICE today. 
In one convenient volume it will give 
you clear-cut, authoritative answers 
to many of your most perplexing 
problems. 

Order directly from the publisher, 
and the book will be sent immedi- 
ately. You may return it within five 
days if you do not find it completely 
satisfactory. If you send payment 
in full with your order we pay the 
postage. Same return privilege ap- 
plies, of course. 


534 Pages 
167 Illustrations 


$8,00 
THE INDUSTRIAL PRESS 


93 Worth Street 
New York 13, N. Y. 
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260 ways to “package”’ 
a pinch of powder 


Metallurgical Products Department reports on a line 
of 260 locally-stocked Carboloy# cemented carbide inserts 
that slashes inventory and special-order costs 


Carboloy cemented carbides start as metal powders — end as man-made 
metals in a variety of disposable inserts unmatched in the industry. 

And that’s where you save with Carboloy cemented carbides. You 
choose from 260 different inserts—11 styles—7 cutting grades — in 
any size, thickness, radius, or shape you need. You get an insert that’s 
almost tailor-made for your particular job without costly special- 
ordering; and you get it fast, from a local distributor who carries your 
inventory for you. 

All Carboloy cutting tools are stocked by your local Authorized METALLURGICAL PRODUCTS DEPARTMENT 
Carboloy Distributor. Call him (see the Yellow Pages, under “Car- 
bides”); or write: Metallurgical Products Department of General 


Electric Company, 11147 E. 8 Mile Road, Detroit 32, Michigan. G E N E x A L C46) E LE CT R | C 
CARBOLOY cinenreo cas 


CARBOLOY® CEMENTED CARBIDES * MAN-MADE DIAMONDS e¢ MAGNETIC MATERIALS ¢ THERMISTORS 
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e THYRITE® © VACUUM-MELTED ALLOYS 
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This is the eld grind at 


ALLEN 


A quarter of a million square feet of space in the great new Allen plant is 
devoted to precision fasteners — and much of it houses batteries of the 
latest, high-speed automatic centerless grinding equipment. Here you see a 
close-up of the grinding section set up to produce dowel pins at the rate of 
one a second per machine. 

Allen’s vast new facilities assure constant standards of uniformity, ac- 
curacy, strength and fit, many of which are duplicated nowhere else. Now 
there’s more reason than ever to make Allen your Buy-Word for socket 
screws, keys, pipe plugs and dowel pins. 


Speaking of dowel pins — specify Allen for great strength where you need it 
most. Made of Allenoy steel, they’re surface hardened to 62-64 Rockwell C. Core 
hardness 47-53. Case depth .010” to .020”. Shear strength from 160,000 to 
180,000 psi. Precision-ground to +.0001”, with a mirror finish of 6 RMS max. 

In stock at your Allen Distributor . . . in dias. 

from 1%” thru 1” .. . lengths from *4” thru 6”. 
Also in two standard oversizes — .0002” for press 
fit, .001” for repairs. For more details, ask your 
local Distributor, or write directly to the Allen 
Manufacturing Company, Hartford 1, Conn, 


MEX-SOCKET SCREWS 
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OIL GROOVERS 


Wiese. Machine Corp., Wayne Junction, Phila- 
delphia, Pa. 


OILERS AND LUBRICATORS 

Gits Bros. Mfg. Co., 1858 S. Kilbourn Ave. 
Chicago, | 

MadisoreKipp ‘Cor; rp., Madison, Wis. 

Wicaco Mch. Corp., ‘Philadelphia, Pa. 


OILS, CUTTING SOLUBLE—See Cutting 
and Grinding Fluids 


OILS, Lubricating—See Lubricating Oils 
and Greases 


OILS, Quenching and Tempering 
Cities service Oil Co., 70 Pine St., New York, 


Houghton, E. F. & Co., ane W. Lehigh Ave., 
Philadel hia 33, Fenn 

Shell Oil Co., 50 W 50th St., New York, N. Y 

angler Refining yn 600 - Sth Ave., New 


Yo N.Y. 
Standard Oil Co. (Indiana), 910 S. Michigar 
Ave., Chicago 80, Ill. 


OPTICAL FLATS 

Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 

DoALL Co., Des Plaines, III. 


Scherr, George, C Co, Inc., 200 Lofayette St 
New York 


Van Keuren Co., N76" Waltham St., Watertown 
72, Mass 


PACKING, Leather, Metal, Rubber 
Asbestos, Etc. 

Crane Packing Co., 6400 Oakton St., Morton 
Grove, Ill. 

| Houghton, E. F Co., 303 W. Lehigh Ave., 

Philadelphia 33° Penna. 





PAINTING EQUIPMENT, Spray—See 
Spraying Equipment, Metal 


| PARALLELS 
| Brown & Sharpe Mfg. Co., Providence, R. |. 
DoALL Co., Des Plaines, til. 
v., Giddings & Lewis Ma- 
ond du Lac, Wis. 
mm - The c °Z., _ Athol, Mass. 
Walker, 6. =. Co.. Inc., Worcester, Mass. 


| PATTERNS, Wood and Metal 


Mummert-Dixon Co., Hanover, Pa. 


| PILLOW BLOCKS 
S K F Industries, Inc., Philadelphia, Penna. 


PIPE, Steel, Stainless, etc. 

Aneaiany Ludlum Stee! Corp., Pittsburgh, Pa. 

Bethlehem Stee! Co., Bethie Pa. 

Cogpenter Steel Co., 105 W. ed St., Reading, 

Ryerson, Joseph T. & Son, Inc., 16th & 
Rockwell Sts, Chicago 8, if. 

United States Stee! Corp., National Tube Co., 
Div., 436 7th Ave., ittsburgh, Pa. 


PIPE AND TUBING MILLS, Electric-weld 
be Co., 5504 Walworth Ave., Cleveland 2, 
io 


PIPE AND TUBING, Brass and Copper 

i Brass Co., 25 Broadway, New York, 

Mueller Brass Co., 1925 Lapeer Ave., Port 
Huron, Mich. 


Revere Copper & os Inc., 230 Park Ave., 
New York 17, N. 


PIPE THREADING AND CUTTING 
MACHINES 

Davis & Thom 7, Noes 4460 N. 124th St., 
Milwaukee 16, W 

Landis Machine ‘on “ine. Wemneshors Pa. 

Sheffield Corp., Box 893, Dayton 1, Ghio 
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PLANER JACKS—See Set-up Equipment 


PLANERS, Double Housing and 
Openside 

Berthiez, Charles, 5 Rue Montalivet, Paris, 
rance 

Gonsetdeted Mch. Tool Div., Rochester, N. Y. 

L and Hypro Div., Giddings & Lewis Ma- 

chine Tool Co., Fond du Lac, Wis. 

Gray, G. A. Co., 3611 Woodburn Ave., Cin- 
cinnati, Ohio 

Hamilton Div., Baldwin-Lima-Hamilton Corp., 
Hamilton, qewe, 

Orban, Kurt Co., Inc., 42 Exchange Place, Jer- 
sey City 2, N. J. 

Rockford achat Tool Co., 2500 Kishwaukee 
St., Rockford, III. 


PLASTICS AND PLASTIC PRODUCTS 
Eastman Kodak Co., 343 State St., Rochester 4, 


Gisholt “Mch. Co., Madison, Wis. 


6 Steel Corp., Nat’! Tube biv., Pittsburgh, 
a. 


PRESS BRAKES—See Brakes, Press 
and Bending 


PRESS FEEDER, Automatic 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


ihio 
as Press Co., 511 Division St., Elkhart, 


nd. 

Producto Magne Co., 985 Housatonic Ave., 
Bridgeport 1, Conn. 
S. Tool Co., 355 N. 18th St., Ampere, 
“East Orange, N. J. 


PRESSES, Arbor 


Birdsboro Steel Foundry & Machine Co., Birds 
boro, Pa. 
Elmes Eng. Div., American Steel Foundries 
150 Tennessee Ave., Cincinnati 29, Ohio 
Logansport Machine Co., Inc., Logansport: Ind 
Threadwell Tap & Die Corp. 6 Arch St., 
Greenfield, Mass. 


PRESSES, Assembling 


Allen, Alva Industries, Clinton, Missouri 
Bliss. E. W. Co., 1375 Raff Rd., S. W., Canton, 
io 

Denison Enginering Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

Elmes Eng. Div., American Steel Foundries 
1150 Tennessee Ave., a te 29, 

Erie Foundry Co., 1253 W. 12th St., Mie 


enna. 

Farquhar, A. B. Div., 142 N. Duke St., York, 
enna. 

—— Press Co., 511 Division St., Elkhart 


nd. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Lake Erie Machinery Corp. 470 Woodward 
Ave., Buffalo 17, 

Northern Hydraulics Ni a Corp., Melrose 
ar | 


PRESSES, Blanking, Stamping 


Allen, Alva Industries, Clinton, Missouri 

ere > Steel Foundry & Machine Co., Birds- 
oro 

Bliss, iE W. Co., 1375 Raff Rd., S. W., Canton, 


Chambersburg Engineering Co., Chambersburg 


Caine ene Corp., 6499 W. 65th St., Chi- 
ca 


io 38 
Clevele x Crane & Engineering Co., Wickliffe 


Cleveland Punch & Shear Wie. ee 3917 St. 
Clair Ave., Cleveland 14, Oh 
Danly Machine Specialties, a. 2100 South 
Laramie, Chicago 50, Ill. 
Denteen, Engineering, Div. American Brake Shoe 
158 Dublin Rd., Columbus 16, Ohio 
Farauhar, A A. B. Div., 142 N. Duke St., York, 


Feamal \ihochine & Welder Co., 1745 Overland 
Ave., N. E. Warren, Ohio 
Federal Press Co., 511 Division St., Elkhart, 


Hydraulic Press “7 Co., Mount Gilead, Ohio 
L & J Press Corp., 1631 Sterling Ave., Elkhart, 
Ind. 
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Checking 
Surface 
flatness 

down too 


of a band? 
(.000001-inch) 
You can do it 


Unretouched photo of VK Optical 
Flat, the "A” section Micro-Koted; 


easi ly with the the “B" section untreated. 
VAN KEUREN MICRO-KOTED* OPTICAL FLAT 


Elimination of the fuzzy edges of the interference bands gives 
you greater precision and readability...and faster checking, too, 
because you get the pattern quicker. There’s stronger contrast, a 
brighter field. The narrow band, very black and sharp-edged, has a 
width corresponding to a height difference of about .000001”. 


Having several times the effectiveness of ordinary flats, you 
might think that VK Micro-Koted Optical Flats are expensive — but 
that’s where you’d be wrong. They cost only 10% to 15% more than 
uncoated flats. They do not require special handling; they have amaz- 
ingly long life. One user checked more than 10,000 pieces of per- 
manent magnetic material (carbon seals and Alnico seals) without 
any appreciable wear. Speaking of VK Micro-Koted Flats, one man 
said, ‘It makes a hell of a difference! We wouldn’t buy a flat unless it 


was Micro-Koted!” That’s the kind of compliment that makes us 
do our best! 


Originated by Van Keuren in 1957, these Micro-Koted flats are 
perfect for checking bronze, brass and other metals used for magnetic 
seals, and for checking other critical parts, for surface flatness. 


Write today for descriptive leaflet, ““Micro-Koted Flats’’. 





* VK Micro-Koted Optical Flats are treated on 
one side with a transparent layer of hard metal. 


THE YQ NCwrely_ co. 


Since 1920 
178 Waltham Street, Watertown 72, Mass. 


PRECISION MEASURING TOOLS 
.».-rated the world’s most accurate 


Plug Gages - Measuring Wires - Optical Flats and Light Wave 
Equipment - Gage Blocks - Precision Lapping Service and Parts 
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EVERY 
TYPE OF 
CUT GEAR 
FOR EVERY 
INDUSTRIAL 
PURPOSE 


SINCE 1888...We have been making 
many types and sizes of gears for indus- 
try. During these passing years we have 
derived considerable experience, trained 
numerous personnel, and expanded our 
mechanical and plant facilities—and have 
remained under one continuous manage- 
ment. We are ready to ably serve you. 





HERRINGBONE WORM GEAR 














ESTABLISHED 
1888 


D.0. JAMES GEAR MANUFACTURING CO. 
1140 W. Monroe Street, Chicago 7, Ill. 
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Lodge & Shipley Co., 3055 Colerain Ave., Cin- 
cinnati 25, Ohio 

Minster Machine Co. Mineter, Ohio 

waves Machine & foal W ks., 637 Northland 


Buffalo LL 
Nss N. 8th St., 


Stool Co., Inc 
Ue Orange, N. 
V & O Press Co., Hudson, New York 
Verson Alistee!l Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 
Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


Ampere, 


PRESSES, Briquetting 


Cidebore Steel Foundry & Machine Co., Birds- 
oro, Pa. 

Denison i ineering Div. American Brake Shoe 
Co., 11 Dublin Rd., Columbus 16, Ohio 
Elmes May Div., American Steel Foundries, 
1150 Tennessee Ave., Seinen 29, Ohio 
Farquhar, A. B. Div., 142 N. Duke St., York, 

Penna. 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Closed-Die Forging 

Ajax ah iy Co., 1441 Chardon Rd, 
Cleveland 17, Oh 

Birdsboro’ Steel Narain & Machine Co., 
boro 


Birds- 
Pa 
Bliss, E. W. Co., 


1375 Raff Rd., S. W., Canton, 


hio 
Chambersburg Engineering Co., Chambersburg, 
Clearing pomine Corp., 6499 W. 65th St., Chi- 
cago 38, | 
Elmes Eng. i American Steel Age tg 
1150 Tennessee Ave Cinginnes 29, Oh 
Erie Foundry Co., 1253. W. 12th St., an 


enna 

Farquhar, A. B. Div., 142 N. Duke St., York, 
enna 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, 


PRESSES, Coini Emb 





Birdsboro Steel Foundry & Machine Co., 
boro, Pa 
a E. W. Co., 


Birds- 
1375 Raff Rd., S. W., Canton, 


at ~eateattie Engineering Co., Chambersburg 


Clearing Machine Corp., 6499 W. 65th St., Chi- 

cago 38, Ill. 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, inc., 2100 South 
Laramie, Chicago 50, Iil. 
ison Engineering, Div. American Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 

American Steel Foundries, 
Ave., een 29, Oh 

Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna. 

Federal Machine & bongs A Co., 1745 Overland 
Ave., N. E., Warren 

Hydraulic Press Mfg . Co., “Mount Gilead, Ohio 

Minster Machine Ce, Minster, Ohio 

Niagara Machine & . Wks., 637 Northland 
Ave., Buffalo 11, N. 

/erson Allsteel Press. C6. 9309 S. Kenwood 
Ave., Chicago 19, 

Waterbury Farrel Reumiy & Mach. Co., Wa- 
terbury, Conn, 


PRESSES, Die Sinking (Hobbing) 
Sindsbore Stee! Foundry & Machine Co., 


oro, Pa. 
Bliss, E. W. Co., 


Birds- 
1375 Raff Rd., S. W., Canton, 
io 

Cgetentiwe Engineering Co., Chambersburg, 


Clearing opine Corp., 6499 W. 65th St., Chi- 
cago 38, | 

saat | Eng. biv., American Steel ovnasies, 
1150 Tennessee Ave., Te. 29, 

Erie Foundry Co., 1253 W. 12th 4° , a 


Penna. 
142 N. Duke St., York, 


Farquhar, A. B. Div., 

Penna. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Vereen Allstee!l Press Co., 9309 S$. Kenwood 
Ave., Chicago 19 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


PRESSES, Die Tryout 
Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 


Ohio 

Clearing poner Corp., 6499 W. 65th St., Chi- 
cago 

Cleveland Punch & Shear Vis Co., 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Cores Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
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Erie Foundry Co., 1253 W. 12th St., Erie, 
Pp 


enna. 
Farquhar, A. B. Div., 142 N. Duke St., York, 
Penn 


enna. 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 

Federal Press Co., 511 Division St., Elkhart, 

Ind. 

Mount Gilead, Ohio 


Pi? Sterling Ave., Elkhart, 
Ind 


Minster Machine Co., Minster, Ohio 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. 

Producto Machine  Co., ‘jas Housatonic Ave., 
Bridgeport 1 

Verson Allisteel Press {o 9309 S. Kenwood 
Ave., Chicago 19, 


Hydraulic Press Mf 
L & J Press Corp., 


PRESSES, Drawing 

Allen, Alva Industries, Clinton, Missouri 

Birdsboro S Steel Foundry & Machine Co., Birds- 
Oro, 

Bliss, E. W. Co., 1375 Raff Rd., S. W., Canton, 

Cincinnati Milling & Grinding Machines. Inc., 
4710 Marburg Ave., Cincinnati 9 

Clearing i. Corp., 6399 W. beth" St, Chi- 
ca 

Cleve Sad Crane & Engineering Co., Wickliffe, 


Ohio 

Cleveland Punch & Shear Wks. So 3917 St. 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, ine. 2100 South 
Laramie, Chicago 50, 

Denison Engineering. Div. , ae Brake Shoe 
Co., 1152 Dublin Rd., Columbus 16, Ohio 
Elmes Eng. Div., American Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohi 
Erie Foundry Co., 1253 W. 12th St., Erie, 


Penna. 
Farquhar, A. B. Div., 142 N. Duke St., York, 
1745 Overland 


enna. 
Federal Machine & Welder Co., 
ve., N. E., Warren, Ohio 
Hydraulic Press ay Co., Mount Gilead, Ohio 
et 2 Press Corp., 1631 ‘Sterling Ave., Elkart, 
Minster Machine Co., Minster, Ohio 
Niagara Machine & & Too! Wks., 637 Northland 
Ave., Buffalo 11, 
9309 S. Kenwood 


Verson’ Allsteel a a. 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Wa- 

terbury, Conn. 


PRESSES, Extrusion 

Caters. \ aoe Foundry & Machine Co., 
boro 

Bliss, (3 w: Co., 


Birds 
1375 Raff Rd., S. W., Canton, 


Clearing — Corp., 6499 W. 65th St., Chi- 

cago 38, 

Danly Machine Speciaitive, Inc., 2100 South 
Laramie, Chicago 50, 
Elmes Eng. Div., A. F0 Steel Foundries, 
1150 Tennessee Ave., Cincinnati 29, Ohio 
Farquhar, A. B. Div. 142 N. Duke St., York, 
Penna. 

Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Pa. 

Hydraulic Press Mfg. Co., Mount Gilead, Ohio 

Verson Allstee! Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PRESSES, Foot 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Niagara Machine & he ‘Wks., 637 Northland 
Ave., Buffalo 11, 
Producto Machine ‘n., ‘oas Housatonic Ave., 
Bridgeport 1, Conn. 

Verson Allsteel Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


PRESSES, Horning 
Oligs, E. W. Co., 1375 Raff Rd., S. W., Canton, 


io 

Clearing Machine Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 

Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Elves Eng. Div., American Steel Foundries, 

1150 Tennessee Ave., Cincinnati 29, Ohio 
Farquhar, A. B. Div., 142 N. Duke St., York, 


Penna. 

Federal Machine & Welder Co., 1745 Overland 
ve., N. E., Warren, Ohio. 

Hydraulic Press Mfg. Co., Mount Sheed, Ohio 

Minster Machine Co., Minster, Ohi 

Niagara Machine & Tool Wks., 637 Northland 
Ave., Buffalo 11, N. Y. 

V & O Press Co., Hudson, New Y 

Verson Allstee! Press Co., 9309 $ Kenwood 
Ave., Chicago 19, Ill. 


MACHINERY, March, 1959 





For Greater Economy In Metalworking 


CLEVELAN 


Cost- — PRESSES 


Are production break- 
downs, slow outmoded 
presses and mounting 
maintenance costs destroy- 
ing your profits? A check 
of your press performance 
records may show you're 
already paying for new 
presses . . . without their 
benefits. 
For lower operating 
costs, quicker starting, in- 
creased production, inves- 
tigate the new minimum- 
maintenance Cleveland 
Presses. Our engineers are 
ready to help you plan a 
program of replacing old 
inefficient presses with 
modern cost-cutting Cleve- 
land Presses of the exact 
type, size and capacity to 
meet your need. 
You get better stamp- Cleveland’s cost-cutting Single Eccentric 
ings for less with a Cleve- Press, 350-ton capacity, operates at 60 strokes 
Cleveland high-speed Double Eccentric Press, ]an@ Press. per minute, has air- -counterbalanced slide 


200-ton capacity, operates at 50 to 150 strokes and auxiliary air brake on flywheel. 
per minute for high-speed punching, shearing, 


yerforating, bending and forming. 
| FABRICATING TOOLS 
For Plate and Structural Stee/ 


Ruggedly built for profitable production and simplicity of oper- 
ation, Cleveland Fabricating Tools are designed for trouble-free 
operation and years of service—a fact proven by leading ship- 
yards, bridge builders, railroads, structural shops and boiler 
makers since 1880. 

For punching, coping, notching, shearing, bending and planing 
I-beams, steel plate, bars, angles and other structural shapes, you 
can do it better, more economically with Cleveland Fabricating 
Tools. Write for Catalog #9 to help you determine the correct 


tool for your needs. AA-9106 


Cleveland I G Beam Punching Machine equipped with 3 
gaged punching attachments, one high and two low die 
holders, 24” throat, completely enclosed gears and fly- 
wheel, punching capacity: standard 6” to 24” I-beams 
in flange and web. Other capacities and sizes available. 





THE 


CLEVELAND Power Presses 


PUNCH & SHEAR WORKS CO Fabricating Tools 


Cleveland No. 2 Bending & Straightening Machine, welded 
steel frame, completely enclosed gears and flywheel, 
Seebtakes | 2000 arranged for direct-drive motor and equipped with power 

' adjustment to plunger through separate motor. Capacity: 

E. 40th and St. Clair Avenue, Cleveland 14, Ohio bend or straighten 24” I-beams vertically or horizontally. 


Punching Tools & Dies 
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PRESSES, Notching 


Allen, Alva Industries, Clinton, Missouri 
Clearing Machine Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 
Farquhar, A. B. Div., 142 N. Duke St., York, 
Penna 
Federal Machine & Welder Co., 1745 Overland 
Ave., N. E., Warren, Ohio 
Minster Machine Co., Minster, Ohio 
Niagara Machine & Tool Wks., 637 Northland 
Buttaio 11, N. Y 
Press C Hudson, 
Allstee!| Press Co., 
19, | 


Chic 


New Yo 
9309 “4 Kenwood 


rippit, tr Akron, N. Y 


PRESSES, Punching, Piercing 


Allen, Alva Industries, Clinton, Missouri 

Beatty Machine & Mtg. Co., Hammond, Ind. 
Birdsboro Stee! Foundry & Machine Co., Birds- 
boro, Pa 

Bliss, E. W. Co., 
Ohio 

Clearing Machine Corp., 6499 W. 65th St., Chi- 
cago 38, Ill 


1375 Raff Rd., S. W., Canton, 


Cleveland Crane & Engineering Co., Wickliffe, 
Ohio 


Cleveland Punch & Shear Wks. Co., 3917 St. 
Clair Ave., Cleveland 14, Ohio 

Danly Machine Specialties, Inc., 2100 South 
Laramie, Chicago 50, 

Cone Eng. Div., AB Steel Foundries, 
1150 Tennessee Ave., Gincinnatt 29, Ohi 
Fosmmere A. B. Div., 142 N. Duke St., York, 

Penn 
Federal “Machine & Welder =e. .. 1745 Overland 
ve., N. E., Warren 
Federal Press Co., 511 Division St., Elkhart, 


L Me Press Corp., 1631 Sterling Ave., Elkhart, 
Ind. 


Minster Machine Co., Minster, Ohio 

Niagara Machine & Too! Wks., 637 Northland 
Ave., Buffalo 11, 

Verson Allsteel 1 Tg es. 9309 S. Kenwood 
Ave., Chicago 19, III 

Wales-Strippit, Inc., Akron, N. Y. 

Waterbury Farrel Foundry & iMach. Co., Wa- 
terbury, Conn. 

Wiedemann Machine Co., 


Gulph Rd., King of 
Prussia, Penna. 





High speed cutting...Precision within 001 
Quicker starts... Quicker stops 
GIBS TAKE UP WEAR 


Ajust-Tru Gibbed Keyway 
POWER CHUCK 
with Aluminum Body 


~ 
_ 


Production advantages you've never 
had before come with this new Buck 
Gibbed Keyway chuck. 


There's a 40% weight saving for 
quicker operations and less brake wear. 
New design, 40% lighter, master jaws 
mean surer gripping at high speeds. Top 


Chucks available in 642”, 
8%", 10”, 12” diam., choice 
of serrated jaws in 10” and 
12” sizes. 


jaws can be machined in the tool room, 
saving down time. And the gibs under 
each jaw to take up wear should triple the 
useful precision life of this chuck. 


Write for the complete facts. See why 
“It pays to chuck with Buck.” 


BUCK TOOL COMPANY 


320 SCHIPPERS LANE « KALAMAZOO. MICH. 
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PRESSES, Quenching 


Feceiver, A. B. Div., 142 N. Duke St., York, 
enna. 
Geceee Wks., 1000 University Ave., Rochester 


ae. Ve 
Hydraulic Press Mfg. Co., Mount Gilead, Ohio 


PRESSES, Rubber-Forming 
Birdsboro Steel Foundry & Machine Co., Birds- 


oro, Pa. 
Bliss, € E. W. Co., 1375 Raff Rd., S. W., Canton, 
Chambersburg Engineering Co., Chambersburg, 
Pa. 


Cincinnati Milling & Grinding Machines, Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio 
Clearing Machine Corp., 6499 W. 65th St., Chi- 
cago 38, Ill. 
Eines Eng. Div., American Steel gg 
1150 Tennessee Ave., Cincinnati 29, 
Erie Foundry Co., 1253 W. 12th %° "Bie, 


142 N. Duke St., York, 


Hydraulic Press Mfg. Co., Mount Gilead, Ohio 
Niagara Machine & at ‘Wks., 637 Northland 
Ave., Buffalo 11, N. 
— Allstee! Press +f 

., Chicago 19, Ill. 


enna. 
—— A. B. Div., 
9303 S. Kenwood 


PRESSES, Trimming 


Allen, Alva Industries, Clinton, Missouri 
ae, Foundry & Machine Co., Birds- 


boro 
Bliss, é w Co., 1375 Raff Rd., S. W., Canton, 
Chambersburg Engineering Co., Chambersburg, 


cullen Machine Corp., 6499 W. 65th St., Chi- 
cago 38 Ill. 

Cleveland Punch & Shear Ve Co., 3917 St 
Clair Ave., Cleveland 14, Ohi 

Danly Machine Specialties, ne, 2100 South 
Laramie, Chicago 50, Ill. 

Denison  Fogrcerene Div. American Brake Shoe 

Dublin Rd., Columbus 16, Ohio 

Elmes’ Eng. Div., American Steel Foundries, 
1150 Tennessee Ave. a ae 29, Ohio 

a 2 Lea Co., 1253 W. 12th St., Erie, 


Farquhar, A. B. Div., 142 N. Duke St., York, 
na 


en 

Federal ag ag & Welder Co., 1745 Overland 
Ave., E., Warren, Ohio 

Federal eae Co., 511 Division St., Elkhart, 
nd. 

Hydraulic Press a Mount Gilead, Ohio 

L & J Press Corp., 1631 Sterling Ave., Elkhart, 
Ind 


Minster Machine Co., Minster, Ohio 

Niagara Machine & & Tool Wks., 637 Northland 
Ave., Buffalo 11, : 

Verson Allstee!l Press Co., 9309 S. Kenwood 
Ave., Chicago 19, Ill. 


PROFILING MACHINES—See 


Milling 
Machines, Die Sinking, etc. 


PULLEYS 


Brown & Sharpe Mfg. Co., Providence, R. |. 
Delta Power Tool Div., Rockwell Mfg. Co., 
Pittsburgh, Pa. 


PUMPS, Coolant and Lubricant 


Barnes, John S., Corp., Rockford, Ill. 

Brown & Sharpe Mfg. Co., Providence, R. | 

Delta Power Tool Div., Rockwell Mfg. Co. 
Pittsburgh, Pa 

bat tg | Co., 3705 N. Lincoln Ave., Evans 
ton 

Ingersoll- Rand Co., yoo 

eeet = Machine Co., Inc., 810 Shiite Ave., 
ogansport, Ind. 

Ruthman od nell Co., 


1809 Reading Rd., 
Cincinnati 2, Ohio 


PUMPS, Hydraulic 


American Engineering Co., Wheatsheaf Lane & 
Sepviva St., Philade! 'phia 37, Penna. 

Barnes, John S., Corp., Rockford, Hi. 

Brown & Sharpe Mfg. ‘Co., Providence, R. |. 

Denison  Faginsering. Div. American Brake Shoe 
Co., Dublin Rd., Columbus 16, Ohio 

Eimes ag Div., American Steel Foundries, 

150 Tennessee Ave., Cincinnati_29, Ohio 
Hydraulic Press Mfg. Div., Mount Gilead, Ohio 
Oil ~d Co., 9 W. Pierse St., Milwaukee, 


Sundetrend Machine Tool Co., 2531 IIth St., 
Rockford, Ill. 

Vickers Incorporated, Division _of Sperry Rand 
Corp., 140 Oakman Blivd., Detroit, 
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PUNCHES AND DIES—See Dies, Blank- 
ing, etc. 


REAMERS, Rose, Chucking, 
Taper, Shell, Adjustable, etc. 
Barber-Colman Co., 1300 Rock St., Rockford, 


Jobbers 


Chicago-Latrobe, 411 W. Ontario St., Chicago 


Cleveland Twist Drill Co., 1242 49th St., 
Cleveland, Ohio 

Cogsdil! Twist Drill Co., Greenfield, Mass 

~— Co., 254 N. Laurel Ave., Des Plaines, 


Greenfield Tap & Die Corp., Greenfield, Mass 

Jarvis Corp., Stack Ave., Middletown, Conn 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich 


REELS, Stock 
National Acme Co., 170 E. 131st St., Cleveland 


x io 
U.S. Tool Co., Ic., 255 North 18th St., Ampere, 
E. Orange, N. J. 


REFRACTORS Heat-Treating Furnaces 


Norton Co., 1 New Bond St., Worcester 6, 
Mass. 


RIVETERS, Portable 


Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N 


. + aioe Co., 11 Broadway, New York 4, 


RIVETERS, Stationary 


Brown & Sharpe Ate. Co., 35 Promenade St., 
Providence |, R. |. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York, N. Y. 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, N. Y. 

Tomkins-Johnson Co., 617 N. Mechanic St 
Jackson, Mich 


ROTARY TABLES, Optical 


Machine Products Corp., 6771 E. McNichols 
Rd., Detroit 12, Michigan 


RULES, SCALES AND STRAIGHTEDGES 
See Machinists’ Small Tools 


RUST INHIBITORS 

Houghton, E. F. & Co., 
Philadelphia 33, Penna 

Oakite Products, Inc., 26 Rector St., New York 
N. Y 


303 W. Lehigh Ave 


, George Co., Inc., 200 Lafayette St 
N 


New York 12, _ 
Shell Oi! Co., 50 W. SOth St., New York, N. Y 


SAND BLAST EQUIPMENT—See Blast 
Cleaning Equipment 


SAW BLADES, Hack, 
Friction 

Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Ill. 

Capewell Mfg. Co., 60 Governor St., Hartford, 


onn. 
Circular Tool Co., Inc., 765 Allens Ave., Provi- 


ce 5, R. |. 
DoALL Co., 254 Laurel Ave., Des Plaines, III. 
Espen-Lucas Mach. Works, Philadelphia, Pa 
Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 
Simonds Saw & Stee! Co., 470 Main St., Fitch- 


burg, Mass. 
Starrett, The L. S., Co., Athol, Mass. 


Band, Circular 


SAW BLADE SHARPENERS 

Cosa Corp., 405 Lexington Ave., New York 17, 
N. Y. 

DoALL Co., Des Plaines, Ill. 

Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 
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SAWING MACHINES, Abrasive Ma- 
chines—See Cutting-off Saws, Abra- 
sive Wheel 


SAWING MACHINES, Band 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, Il. 

Cutron Mfg. Co., Lubbock, Texas 

Delta Power Too! Div., Rockwell Mfg. Co., 
400 N. Lexington Ave., Pittsburgh 8, Po 

DoALL Co., 254 Laurel Ave., Des Plaines, III 


SAWING MACHINES, Circular Blade 
Consolidated Mch. Tool Div., Blossom Road 
Rochester 10, N. Y. 
Delta Power Tool Div., Rockwell Mfg. Co., 
400 N. Lexington Ave., Pittsburgh 8, Pa 
DoALL Co., 254 Laure! Ave., Des Plaines, II! 
Espen-Lucas Machine Works, Front St. and 
Girard Ave., Philadelphia, Pa. 

Motch & Merryweather Mchy. Co., 888 E. 70th 
St., Cleveland 3, Ohio 

Ty-Sa-Man Machine Co., Inc., Knoxville, Tenn 


SAWING MACHINES, Power Hack 


Armstrong-Blum Mfg. Co., 5700 W. Blooming- 
dale Ave., Chicago, III. 

Chicago Pneumatic Tool Co., 6 E. 44th St., 
New York 17, N. Y. 


SAWS, Screw-slotting—See Cutters, 
Milling 


SCREW DRIVERS, STUD AND NUT 
SETTERS, Power 
core Corp., 317 Mt. Grove St., Bridgeport 5, 


onn. 
Chicago Pomenays Tool Co., 6 E. 44th St., 


New York - s 
Cleco Air Tools, P. O. Box 2119, Houston, 


Texas 
Consolidated Mch. Tool! Div., Blossom Road, 
Rochester 10, N. Y. 








YOU CAN 
“PRECISION TAP” 
PRECISION HOLES 








(000 - 120 to 10-24) 
"It masters 
the heart-break jobs” 





FREE LITERATURE BATCH 
No. T-821 





Se 
THE HAMILTON TOOL COMPANY 
834 SOUTH NINTH STREET - HAMILTON - OHIO 


= 
= 


- 
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Cross Co., 3250 Bellevue, Detroit 7, Mich. 
Ingersoll-Rand Co., 11 Broadway, New York 4, 


1906 Rockwell St., Chi- 
, 400 Vulcan St., 


Scully Jones & Co., 
cago ih 


Williams, J. H. & Co Buffalo 
7, N. Y 


SCREW MACHINES, Hand—See Lathes, 
Turret, Ram-type, Saddle-type 


SCREW MACHINES, Single-Spindle 
Automatic 

Brown & Sharpe Mfg. Co., Providence, 

Cietend Automatic Machine Co., M2" noe 


Cincinnati 12, Ohio 
oun ‘Corp 405 Lexington Ave., New York 17, 
N 


Gear C; inding Meh Co., 3901 Christopher St., 
Detroit 11, Mick 


Gisholt Mch. Co 1245 E 
Madis 


Washington Ave., 
m Wis 


Gorton, George Mch. Co., 1110 W. 
Racine, Wis. 

National Acme Co., 170 E. 
land, Ohio ; 

New Britain Mch Co., New Britain-Gridley 
Mch. Div., New Britain, Conn, 

Russell, Holbrook & Henderson, Inc., 292 Madi- 
son Ave., New York 17, $2 


13th St., 


131st St., Cleve- 


SCREW MACHINES, Multiple-Spindle 
Automatic 

Greenlee Bros. & Co., 2136 12th St., 
ni] 

National Acme Co., 170 E. 
land, Ohio 

New Britain Mch. Co., New Britain-Gridley 
Mch, Div., New Britain, Conn 

Scher George Co., Inc., 200 Lafayette St., 
hoe York 12, : 


¥. 
Warner & Swosey, 6701 Carnegie Ave., Cleve- 
land 3, Ohio 


Rockford, 


31st St., Cleve- 


SCREW PLATES 


Greenfield Tap & Die Corp., Greenfield, Mass 
Threadwe! Tap & Die Co., 16 Arch St., 
sreenfield, Mass 





CIRCLE (R) Heat treated 
i Kom -1-y 51-1 am Aelia daeleliiaaie)s 


CIRCLE R exclusive heat treating 
renders Circoloy Saws shock-resistant, 
non-brittle. They greatly outperform 
HSS in service life, longer production 
runs, superior cutting, lower cost. Ask 
your Circle R Specialist when to use 


Circoloy, especially in automation. 


METAL SLITTING SAWS © COPPER SLITTING SAWS © SCREW SLOTTING SAWS © 
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COMMUTATOR SLOTTING SAWS © 


MWIVES & ROTARY SHEAR BLADES * CIRCOLOY STEEL Saws «+ O & TIPPED TUNGSTEN CARBIDE Saws 


Consult these CIRCLE R Specialists 
BURBANK inot agareus PHOENIX 
a Mech Sole * Keguaie Veo! Conte 
CHICAGO 
4 Roberson & MILWAUKEE ® 
Ford T 
CLEVELAND ’ 


PITTSBURGH 
er Evpovte & Compeny 
PROVIDENCE 
MONTREAL Fred }. Mciiiten 
DAYTON Humphrey 8 Walton ROCHESTER 
, NEW YORK city poy 


DerRoT 


MACKENSACK PHILADELPHIA 


CIRCULAR TOOL C0, INC. 


PROVIDENCE S, RHODE ISLAND 
Specialists in Circular Cutting Tools Since 1923 


SEND FOR 
CATALOG O 


JEWELERS SLOTTING SAWS © CUT OFF SAWS © CIRCULAR 


COMBINED DRILLS & COUNTERSINGS CENTER REAMERS 
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SCREWS, Cap, Set, Self-tepping, etc.— 
See Bolts, Nuts and Screws 


SEALS AND RETAINERS—Oil or Grease 
Crane Packing Co., 6400 Oakton St., Morton 


Grove, Ill. 
Gits Bros. Mfg. Co., 1858 S. Kibourn Ave. 


Chicago, Illinois 


SEPARATORS, Magnetic 
one Drill Co., 814 Chestnut St., 


Sundstrand Mch. Tool Co., 2531 
Rockford, Ill. 


Rockford, 
llth St., 


SET-UP EQUIPMENT 


Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 

Lufkin Rule Co., Saginaw, Mich. 

Starrett, The L. S., Co., Athol, Ma 


Williams, J. H. & Co., 400 Video St., Buffalo 
a, Ve 


SHAPERS, Crank and Hydraulic 
Cinci — Shaper Co., P. O. Box 111, Cincinnati 
h 


Cosa Corp., 405 Lexington Ave., New York 17, 
¥e 


Orban, Kurt Ce, Inc 
sey City 2, 
Rockford Mch. “hist Co., 2500 Kishwaukee St., 


Rockford, Ill. 
Sheldon Mch. Co., Inc., 4240-4258 N. Knox 


Ave., Chicago 4], Ill. 


, 42 Exchange Place, Jer- 


SHAPERS, Vertical and Slotters 


Bridgeport Mches., Inc., 500 Lindley St., 
Bridgeport 6, Conn. 
Consolidated Mch. Tool Div., 
Rochester 10, N. Y. 
Orban, Kurt Co., Inc., 
sey City 2, N. J 
Rockford Mch. Tool Co., 
Rockford, Ill. 


Blossom Road, 
42 Exchange Place, Jer- 
2500 Kishwaukee St., 


SHEARS, Alligator 


Hill Acme Co., 1201 W. 65th St., 
Ohio 


Cleveland 2, 


SHEARS, Guillotine Bar 


Beatty Machine & Mfg. Co., Hammond, Ind 


SHEARS, Rotary 
Cosa a 405 Lexington Ave., New York 17, 
N 


md Mch. & vont Works, 683 Northland 
Ave., Buffalo, N. 

Simonds Saw & Stee! Co. (Knives), 470 Main 
St., Fitchburg, Mass. 


SHEARS, Squaring 


Birdsboro Steel Fdy. & Mch. Co., Birdsboro, Pa 
Cincinnati Shaper Co., P.O. Box 111, Cincinnati 
11, 


Ohio 
Cm ‘Corp, 405 Lexington Ave., New York 17, 
Leme "& i og Co., 3055 Colerain Ave., 
Cincinnati 


Niagara Mch. & Son Works, 683 Northland 
Ave., Buffalo, N. Y. 
Simonds Saw & Steel Co. 


(Blades), 470 Main 
St., Fitchburg, Mass. 


SHEET METALS—See Strip and Sheet, 
Ferrous, Non-ferrous 


SHIM STOCK 

Laminated Shim Co., Inc., Glenbrook, Conn 

Simonds Saw & Steel Co., 470 Main St., Fitch 
burg, Mass. 


SLITTING MACHINES, A agua 

Bliss Co., E. W., Canton 

Niagara Mch. & Tool A ay 683 Northland 
Ave., Buffalo 11, 

Waterbury Farrel Foundry & Mach. Co., Wa- 
terbury, Conn 

be = S Co., 3504 Walworth Ave., Cleveland 2, 
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WORK-HOLDING BY WOODWORTH 


WOODWORTH ARBOR SOLVES TOUGH PROBLEM 
FOR DANA PLANT SUPERINTENDENT 


e CHARLES VAUGHN, Dana Plant Superintendent, reports 


“Since specifying Woodworth “TORK-LOK” Arbors, our arbor 
replacement has decreased and production has increased 


As a 
result, we are nou 


able to assure our customers better service 
and the benefit of cost reduction since we have climinated break 
downs and the loss of time due to arbor failures” 


The WOODWORTH “TORK-LOK” COLLET ARBOR 
is the answer to the work holding problem in  inter- 
mediate transmission gears manufactured by the Toledo 
Division of Dana Corporation, Toledo, Ohio. 


In their green turning operation on a Lodge & Shipley 
2A Duomatic Lathe, four tools, cutting simultaneously, 
remove ‘s” from the back face, 2” from the front face, 
“se trom the hub face and '” on the finish turned O.D. 
with a ‘4” radius on both comers, without chatter o1 
slippage and with no tail stock center support. A .005” 
tolerance is held on the finish diameter and .002” on 
the overall length. 


WOODWORTHS “TORK-LOK” DESIGN features POSITIVE 
DRIVE ... POSITIVE SEAL .. . POSITIVE ACCURACY 


RITE FOR 
COLLET ARBOR 


WOODWORTH 


1300 EAST NINE MILE ROAD . DETROIT 20, MICHIGAN 


MACHINERY, March, 1959 For more data, circle this page number on inquiry card 


271 





$-T 


Product Directory 





SLOTTERS—See Shapers, Vertical and 
Slotters 


SOCKETS—See Drill Sleeves and Exten- 
sion Holders 


SOLENOIDS 

Align Srotey Co., 1331 S. Ist St., Milwaukee 
, Wis. 

Barnes, John S. Corp., Rockford, Ill. 

on | yey Co., 170 E. 131'st St., Cleve- 
jan 

Vickers, Lay Detroit 32, Mich. 


SPECIAL MACHINERY AND TOOLS 


Sr Co., 1700 Stratford Ave., Strat- 

or 

Barnes Drill Co. wee Chestnut, Rockford, III. 

Barnes, W. F. ‘& Jo hn Co., 201 S. Water St., 
Rockford, Il. 

Baush Machine Pn Co., 156 Wason Ave., 
Springfield 7, 

Bet ne Steel ~ *Bethie hem, Pa 

Bil & Mch. Works, 1217-35 Spring 

S hicclolphic, a. : 

4 Steel Foundry & Machine Co., Birds- 
or 

Blanchard Mch. Co., 64 State St., Cambridge, 
Mass. 

Bliss, t W. Co., 1375 Raff Rd., S. W., Canton, 

Buhr Mich, Tool Co., 835 Green St., Ann Arbor, 
Mic 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi- 
gueroa, Gardena, Calif. 

Chambersburg Engrg. Co., Chambersbur j, Pa 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 

Columbus Die-Tool & Meh. Co., 955 Cleveland 
Ave., Columbus, 

Consolidated Mch. four Cor , Rochester, N. Y. 

Cross Co., 3250 owt etroit 7, Mich. 

Erie Foundry Co., Eri 

wy Lucas Mch Works, Prent St. and Girard 

Philadelphia, Pa. 
Ex:Coli “O Corp., 1260 Oakman Blvd., Detroit 
3 ich. 

Federal Machine & Welder Co., Overland Ave., 
Warren, Ohio. ’ 
Fetiows & Gear Shaper Co., 78 River St., Spring- 

ield, Vt. 
Gisholt Machine Se-- 1245 E. Washington Ave., 
‘Mch. Co., 1110 W. 13th St., 
Greenlee Bros. & Co., 12th and Columbia 
Aves., Rockford b 
Hartford Special chry. Co., 287 Homestead 
Ave., Hartford, Conn 
Hill Acme Co. 1201 W. 65th St., Cleveland 2, 


Hydraulic Press Mfg. Co., Mt. Gilead, Ohio. 

Ingersoll Milling Mch. Co., 2442 Douglas St., 
ockford, Ill. 

Kingsbury Mch. Tool Cop. Keene, N. H. 

Lake Erie e Expre- Corp enmore Station, Buf- 
falo, 

Lamb, FS Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich 

Le Maire Tool & Mfg. $9» Dearborn, Mich. 

Michigan Tool So.. 7171 &. McNichols Rd. 
Detroit 12, Mic : 

Modern ‘neil Engrg. Co., 14230 Birwood, 
Detroit 4, Mich. 

Moline Tool Co., 102 20th St., Moline, Il. 

Motch & Merryweather ee Co., 888 E. 70th 
St., Cleveland 3, 

National Acme Co., "So CG. W3let &.. 
land, Ohio. 

National Automatic Tool Co., Inc., S. 7th and 
N Sts., Richmond, Ind. 

National Broach & Mch. Co., 5600 St. Jean 
Ave., Detroit 2, Mich. 

National Twist Drill & Tool Co., 
Mich. 

New Britain Mch. Co., New Britain-Gridley 
. Div., New Britain, Conn 

1470 Chestnut 


New Jersey “Gear & Mfg. Co., 
Niagara Mch. & roe Works, 683 Northland 


Cleve- 


Rochester, 
Ave., Hillside, N. J. 
Ave., Buffalo, N 
--ORgeer Co., 1569 W. Pierce St., Milwaukee, 
Seneca Falls Mch. Co., Seneca Folie, . ¥. 
Sheffield Corp., Box 893, Da ie | 
Snyder Tool & Engrg. Co., 
troit 7 ich. 
Standard Electrical soo! Co., 2488-90 River 
Rd., Cincinnati, Ohi 
Sundstrand Mch. ‘& Tool Co., 2531 11th St., 
Rockford, Ill. 
Universal Engrg. Co., Frankenmuth 2, Mich. 
Verson Allistee! Press Co., 93rd St., & S. Ken- 
wood Ave., Chicago, II 


Wicaco Machine Corp., Wayne Junction, Phila- 
Iphia, Pa. 


, 


400 E. > 


SPEED REDUCERS 


Barnes, John S. Corp., Rockford, Ill. 
Boston Geor Works, 320 Main St., 


i 71, Mass. 
oohtt Ce. bes Plaines, 1!I. 
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North 


Horeburgh & Scott Co., 5114 Hamilton, Cleve- 


land, Ohio. 

James, D. O., Gear pate. Co., 1140 W. Monrose 
St., Chicago 7, Ill 

Reliance Electric Engineering <a. « 1200 Ivan- 
hoe Rd., Cleveland 10, Ohi 


SPINDLES, Machine 


a 9° -O Corn.. 1200 Oakman Bivd., Detroit 

, Mich 

National Automatic Tool Co., S. 7th and N 
Sts., Richm 4 

Standard Electrical i Co., 2488-90 River 
Road, Cincinnati, Ohio. 


SPRAYING EQUIPMENT, Metal 
Metallizing Eng. Co., Westbury, L. I., N. Y. 


SPROCKETS—See Gears, Cut 


STAMPINGS, Sheet Metal 


Laminated Shim Co., Inc., Glenbrook, Conn. 
Revere Copper & Brass ‘Inc., 230 Park Ave 
New York, ¥ 


STEEL ALLOYS—See Alloy Steels 


STEEL, Cold Rolled, Stainless, 
speed, Tool, etc. 


Allegheny Ludlum Stee! Corp., Pittsburgh, Pa 

Bethlehem Stee! Co., Bethlehem, Pa 

Carpenter Steel Co., 105 W. Bern St., Reading, 
Penna. 

Ryerson, Jos. T., & Son, Inc., 16th & Rockwell 
Sts., Chicago’ 8, Ill. 

Simonds Saw & Steel Co., 470 Main St., Fitch- 
burg, “ass. 

Timken Roller Bearing Co., Canton, Ohio. 

Vanadium-Alloys Steel Co., Latrobe, Penna 

wees, Lovejoy & Co., Inc., Cambridge 

ass. 


High- 


STEEL DISTRIBUTORS 


Ryerson, Jos. T., & Son, 16th & Rockwell Sts., 
Chicago 8, Ill. 


STOCKS AND DIES 
DoALL Co., Des Plaines, |!! 
Hill Acme Co., 1201 W. 65th St., Cleveland 2 


Ohio. 
Landis Mch. Co., Waynesboro, Pa. 
Threadwell Tap & Die Co., Greenfield, Mass 


STRAIGHTEDGES—See Machinists’ 
Small Tools 


STRAIGHTENERS, Flat eee and Wire 
Bliss Co., E. W., Canton, Oh 
anes ‘Mch. & Tool Wks., '637- 697 Northland 
Buffalo 11, N. Y 
U. .% “Tool Co., Inc., 255 North 18th St., 
Ampere, E. Orange, N. J. 
9309 S. Kenwood 


Verson Alisteel Press Co., 
Ave., Chicago 19, Ill. 

Waterbury Farrel Foundry & Mach. Co., Wa- 

terbury, Conn. 


STRIP AND SHEET, Ferrous 


Allegheny Ludium Steel Corp., Pau, Pa 

Bethlehem Stee! Co., yor em, , 

Carpenter Steel Co., 105 W. Bern St, Reading, 
Penna. 

Ryerson, Jos. T., & Son, Inc., 


16th & Rockwell 
ts., Chicago 8, III 


STRIP AND SHEET, Non-ferrous 
Pomgragn Brass Co., 25 Broadway, New York 


Bethlehem Stee! Co., Bethlehem, Pa. 

Bridgeport Brass Co., Bridgeport, Conn 

nygrem, Jos. T., Son, Inc., 16th & Rockwell 
, Chicago 8, til. 


STRUCTURAL SHAPES 


Bethlehem Stee! Co., Bethlehem, Pa. 
Revere Copper & ae Inc., 230 Park Ave., 


New York V7, 
Ryerson, Jos. T., & Son, .. 16th & Rockwell 


Sts., bias” 8, Ill. 
STUD SETTERS—See Screwdrivers, etc. 


SUPERFINISHING EQUIPMENT 


Gisholt Machine Co., 1245 E. Washington Ave., 
Madison 10, Wis. 


SURFACE PLATES 


Brown & Sharpe Mfg. Co., 235 Promenade St., 
Providence 1, R. |. 

Delta Power Too! Div., Rockwell Mfg. Co., 400 
N. Lexington Ave., ‘Pittsburgh » om 

DoALL Co., Des Plaines, Ill. 

Ex-Cell-O Corp., 1200 Oakman Bivd., Detroit 
32, Mich. 


SWITCHES, Limit 
Alten-Srodiey Co., 1331 So. Ist St., Milwaukee, 
's 


TACHOMETERS——See_ Indicators, 


TAP HOLDERS 


Brown & Sharpe “re, Co., 235 Promendae St., 
Providence R 

Burgmaster Co rp i 5001 S. Figueroa, Gardena, 
Calif 


Cleveland Automatic pat Co., 4932 Beech 
St., Cincinnati 12, Oh 

Ettco Too! Co., Inc., 594 “jotweon Ave., Brook- 
lyn 37, N. Y 

a gy re) Cor., 1200 Oakman Blvd., Detroit 

National Ta easiaitbe Tool Co., 
Sts., Richmond, Ind. 


Speed 


S. 7th and N 


TAPPING HEADS 


Baker Brothers Inc., 1000 Post Ave., Toledo 

, io. 

Davis Boring Tool Div., Giddings & Lewis Mch. 
Tool Co., Fond du Lac, Wis 

Ettco Tool Co., Inc., 594 } a Ave., Brook- 
lyn 37, N. Y. 

Jarvis Corp., Stack Ave., Middletown, Conn. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mic 

Leland-Gifford = ‘1425 Southbridge St., Wor- 
cester, Mass. 

National Automatic Tool Co., S. 7th & N. Sts., 
Richmond, Ind. 

Thriftmaster Products Corp., 1076 N. Plum St., 
Lancaster, Pa. 

Zager as 24000 Lakeland Blvd., Cleveland 


TAPPING MACHINES 


Baker Brothers Inc., 1000 Post Ave., Toledo 
io. 
Baush Machine Tool Co., 15 Wason Ave. 
Springfield 7, Mass. 
Bodine Corp., 317 Mt Grove St., Bridgeport 5, 


Conn 

Burg Tool and Mfg. Co., Inc., 15001 S. Fi 
gueroa, Gardena, Calif. 

Chicago Pneumatic a Co., 6 E. 44th St., 
New York 17, N. 

Cincinnati Bickford Div. of Giddings % Lewis 
Mch. Tot Co., Oakley, Cincinnati 9, Ohio. 

Cross Co., 3250 Bellevue Ave., Detroit 7, Mich. 

Edlund Machinery Co., Cortland, N. 

cttce Tool hg" Inc., 594 Johnson Ave., Brook- 


lyn 37, 
834 S. 9th St., 


— Tol Co., Hamilton, 
— Acme Co., 1201 W. 65th St., Cleveland 


Ohio 
Ingersoll-R Rand Co., 11 Broadway, New York 


Kaufman eee Co., Manitowac, Wis. 

Kingsbury Mch. Tool Corp., “Keene, N. H. 

Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 

Landis Mch. Co., Waynesboro, Pa. 

Le Maire Tool & Mfg. Co., Dearborn, Mich. 

Moline Tool Co., 102 20th St., Moline tl. 

National Automatic Tool Co., Inc., . 7th and 
N. Sts., Richmond, Ind 

Warner & Swasey Co., 
ong ag 3, Ohio. 

Zeger. omg 24000 Lakeland Blvd., Cleveland 


5701 Carnegie Ave., 


TAPS, Hand, Machine Screw, Pipe, etc. 
sa ag Co., 254 N. Laurel Ave., Des Plaines, 


a... Tap & Die Corp., Greenfield, Mass 
Jarvis Corp., Stack Ave., Middletown, Conn. 
Sheffield Corp., iw 893, Dayton 1, Ohio 
Threadwell Tap Die Co., Greenfield, Mass 
Winter Bros ..* Rochester, Mich. 


TAPS, Collapsing 


Greenfield Tap & Die Corp., Greenfield, Mass 

Landis Mch. Co., Waynesboro, Pa 

National one Co., 170 E. 13)st St., Cleve 
land, Ohi 

Sheffield Com, Box 893, Dayton |, Ohio. 
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For punching, blanking, 
forming, drawing... 





Lukens 


Steel Company 


uses this 


VERSON 


Here’s another example of the versatility of Verson a drawing speed of 51 FPM. A Verson Cascade 
Presses. This 600 ton eccentric, installed at Lukens lubrication system automatically supplies oil to all 
Steel Company, Coatesville, Pennsylvania, performs lubrication points on the press. Should a lubrication 
a wide variety of work. Punching .. . blanking. . . failure occur, the press is stopped automatically. 
forming . . . drawing .. . the Verson Press handles Big job... small job... there is a Verson Press 
them all. to meet your needs. When requirements call for 

This machine has a 14” stroke with 10” power ad- great versatility . . . men who know presses. . . 
justment of the slide. Area of the slide and bolster depend upon Verson. Whatever your requirements, 
is 54” x 108”. The press operates at 14 SPM and has it will pay you to talk to Verson first. 


A Verson Press for every job from 60 tons up. 


210 
ORIGINATORS AND PIONEERS OF ALLSTEEL STAMPING PRESS CONSTRUCTION 


VERSON ALLSTEEL PRESS CO. 


9309 S. KENWOOD AVENUE, CHICAGO 19, ILLINOIS ¢ 








8300 S$. CENTRAL EXPRESSWAY, DALLAS, TEXAS 
MECHANICAL AND HYDRAULIC PRESSES AND PRESS BRAKES * TRANSMAT PRESSES * TOOLING * DIE CUSHIONS * VERSON-WHEELON HYDRAULIC PRESSES 
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TESTING EQUIPMENT, Air, Oil & Water 
Pressure 


Lamb, F. Joseph Co., 5663 E. Nine Mile Rd., 
Detroit 34, Mich. 


THREAD CUTTING MACHINES 

Davis & Thompson Co., 4460 W. 124th St., 
Milwaukee 10, Wis 

we Dome Co., 1201 W. 65th St., Cleveland 2, 


io. 
Landis Mch. Co., Waynesboro, Pa. 
Sheffield Corp., Box 893, Dayton 1, Ohio 


THREAD CUTTING TOOLS 


Armstrong Bros. MS wg! Go. 5213 W. Armstrong 
Ave., Chicago 46, 
Gogmetrig Too! Co. OW, Greenfield Tap & Die 
New Haven 15, Con 
Hill “cine Co., 1201 W. 65th St., Cleveland 


, 3 
Landis Mch. Co., Waynesboro, Pa 
Sheffield Corp., ‘Box 893, Dayton 1, Ohio. 


THREAD ROLLING DIES—See Dies, 
Thread Rolling 


THREAD ROLLING EQUIPMENT 


Hartford Special Machinery Co., 287 Home- 
stead Ave., Hartford, Conn. 

Landis Mch. Co., Waynesboro 

National Acme Co., 3st St., Cleve- 
land 3, Ohio. 

National Machinery Co., Tiffin, Ohio. 

Reed Rolled Thread Die Co., P. O. Box 350, 
Worcester 1, Mass. 

Sperrigne Corp., Box 893, Dayton 1, Ohio. 
& O Press €o., Hudson, New York 

AE E. Farrel Foundry & Mach. Co., Wa- 
terbury, Conn. 


TOOL CONTROL BOARDS 
Cross Co., 3250 Bellevue, Detroit, Mich 


TOOL HOLDERS 


Armstrong Bres. bgt Co., 5213 W. Armstrong 
Ave., Chicago 46, 

Bridgeport Mches., si 500 Lindley St., 
Bridgeport 6 Conn 


Burgmaster Corp., 15001 S. Figueroa, Gardena, 


4932 Beech 
1242 E. 49th St., 


ai 
Cleland Automatic — Co., 
Cincinnati 12, Oh 
Clevslond Twist Drill Co., 
Cleveland 14, Ohio 
Davis Borin oo! Div., Giddings & Lewis 
Machine Too! Co., Fond du Lac, Wis. 
Delta Power veel Br. 400 N. Lexington Ave., 
Pittsburgh 8, 
DeVilie MicrcBon Div., 2720 W. Fourteen Mile 
Road, Royal Oak, Mich. 
Kennametal, Inc., Latrobe, Penna 


Metal Carbides Corp., 6001 Southern Bivd., 
Youngstown 12, Ohio. 


Vascoloy- ~aie Y Corp., Waukegan, II! 


Wesson Co. izap Woodward Heights Bivd., 
Detroit 20, 


wins, V8 HM & wa. 400 Vulcan St., Buffalo 


TOOL MATERIAL, Cast Non-Ferrous 
Alloy 

Allegheny Ludium Steel Corp., Pittsburgh, Pa. 

Armstrong Bros. bag ye 5213 W. Armstrong 
Ave., Chicago 46, 

Vascoloy- Ramet + “Waukegan, Hh. 


TOOL MATERIAL, Cemented Carbide 


Allegheny Ludlum Steel Corp. 5S oureh Pa. 
oe Bros. Tool Co., 5 W. Armstrong 
h 


icago 46. Ill, 

Cleveland Twist Drill Co., 1242 E. 49th St., 
Cleveland 14, Ohio 

DoALL Co., 254'N. Laurel Ave., Des Plai nes, Ill. 

Kennametal, Inc., Latrobe, Penna 

Metal Carbides Corp., Youngstown 12, Ohio. 

Vascoloy-Ramet Corp., Waukegan, it. 


Wesson Co., 1220 Woodward Heights Blvd. 
Detroit 26, Mich . 7 


TOOL MATERIAL, Ceramic 


Metal Carbides Corp., Youngstown 12, Ohio. 
Norton Co., New Bond St., Worcester 6, 


Mass. 
Vascoloy-Ramet Corp., Waukegan, Ill. 


TOOL MATERIAL, High-Speed Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 
Armstrong Bros. Tool Co., 5213 W. Armstrong 
Ave., Chicago 46, Ill. 
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Compenter Steel Co., 105 W. Bern St., Reading, 


Pen 
Cleveland Twist Drill Co., 1242 E. 49th 2... 
Cleveland 14, Ohio. 


TRACING ATTACHMENTS 


American Tool Works Co., Pearl & Eggleston 
Aves., Cincinnati 2, Ohio 

G & L and Hypro Div., Giddings & Lewis Ma- 
chine Tool Co., Fond du Lac, Wis. 

Gisholt Mch. Co, a, 245 E. Washington Ave., 
Madison 10, 

Gorton Mch. Co., W521 Racine St., Racine, Wis 

Jones & Lamson Mch. Co., 512 Clinton St., 
Springfield, Vt. 

Wales-Strippit, Inc., Akron, N. Y. 

Warner & Swasey, ‘5701 Carnegie Ave., Cleve 
land 3, Ohio. 


TRANSFER MACHINES 
See Multiple-Station Machines 


TRANSMISSION, Variable Speed 


Barnes, John S. Corp., Rockford, Ill. 

Boston Gear Wks., incy, Mass. 

Denison Engineering, Div. ‘merican Brake Shoe 
°., 33 Dublin Rd., Columbus, Ohio. 

Oilgear Co., 1569 W. "Pierce St., Milwaukee 


Wis 
Reliance Peciric & Engineering Co., 1200 Ivan- 
hoe R Chyvelens 10, Ohi 


Vickers, ie , Detroit 32, Mich. 


TRUCKS, Material Handling 


Hamilton Tool Co., 834 So. 9th St.. Hamilton 
Ohio. 


TUBE-FLANGING MACHINES 


eeere Mch, & Tool A sm 637-697 Northland 
, Buffalo 11, 


TUBE FORMING AND WELDING 
MACHINES 


Yoder Co., 5504 Walworth Ave., 


Cleveland, 
Ohio. 


TUBE MILLS 


Yoder Co., 5504 Walworth Ave., 


Cleveland, 
Ohio. 


TUBING, Non-ferrous 


Americon Brass Co., 25 Broadway, New York, 
Y 


Metal Forming Corp., Elkhart, Ind. 

Mueller Brass Co., Port Huron 34, Mich. 

Revere Copper & Brass Inc., 236 Park Ave., 
New York, 

Ryerson, Jos. T., & Son, Inc., 


16th & Rockwell 
Sts., Chicago ‘18, HI. 


TUBING, Steel 


Allegheny Ludlum Steel Corp., Pittsburgh, Pa. 

Carpenter Steel Co., 105 W. Bern St., Reading, 
Penna. 

Metal Forming Corp., Elkhart, Ind. 

National Tube Div., U. S. Steel Corp, 525 Wm. 
Penn Place, Pittsburgh, Pa 

Revere Copper & pres Inc., 230 Park Ave., 
New York 17, N. 

a a Jos. T., & ai Inc., 16th & Rockwell 

Chicago 18, Ill. 
Timkin Roller Bearing Co., Canton, Ohio. 


TUBE & PIPE CUTTING-OFF MACHINES 


Grieder Industries, Inc., Bowling om Ohio. 
Sheffield Corp., Box 893, Dayton 1 , Ohio. 


ULTRASONIC MCH. TOOLS 
Sheffield Corp., Box 893, Dayton 1, Ohio. 


VALVE CONTROLS 


Barnes, John S. Corp., ag ill. 
Logansport Mch. Co., Logansport, Ind. 
Vickers, Inc., Detroit’ 30° 


VALVES, Air 


Hydraulic Press Mfg. Div., Mt. Gilead, Ohio 

Logansport Mch. Co., Inc., Logansport, Ind 

Mechanical Air Controls, Inc., “hoes Park, Mich. 

Numatics, Inc., Milford, Mic 

Ross Operating Valve Co., V6 E. Golden Gate 
Ave., Detroit 3, Mich. 

Schrader's Son, A., 470 Vanderbilt Ave., Brook- 
yn 

Skinner Electric Valve Div., New Britain, Conn. 

Tomkins-Johnson Co., 617 N. Mechanic St., 
Jackson, Mich. 


VALVES, Hydraulic 


Barnes, John S. Cop. Rockford, Ill. 
Denison AY wort ky iv. American Brake Shoe 
Dublin Rd., Columbus 16, Ohio. 

Elmes wi. Div., American Steel Foundries, 1150 
Tennessee Ave., Cincinnati 29, Ohi 

Hydraulic Press Mfg. Div., Mount Gilead, Ohio. 

Lapepest Machine, Inc., 810 Center Ave., 
ogansport, Ind. ‘ 

— o., 1569 W. Pierce St., Milwaukee, 


— ne orated, Division of Sperry Rand 
Corp., Oakman Bivd., Detroit, Mich. 


VERNIERS—See Calipers, Vernier; 
Gages, Vernier 


VISES, Machine 
Gridgapert paates., i 500 Lindley St., Bridge- 


port Con 

Brown & Sharpe . Co., Providence, R. |. 

Cincinnati Rent Grinding Mches., Inc., 
4701 Marburg Ave., Cincinnati 9, Ohio. 

Cincinnati Milling Mch. Co., Oakley, Cincin- 
nati 9, Ohio. 

om. Power Tool Div., Rockwell Mfg. we 
400 N. Lexington Ave., Pittsburgh, 

ae jansport Sag ong Co., Inc., 810 Canter awe. 
ogansport, 

aN Tool “Co., 2005 Losey Ave., Jack- 
son 

Producto Mch. Co., 990 Housatonic Ave., 


Gridgeport, Conn. 
— Engineering Co., Frankenmuth 2 


wane Co., 1220 Woodward Heights Blvd., 
Detroit 26, Mich. 


WELDING EQUIPMENT, Arc : 

Alt Reduction. Sales Co., 150 E. 42nd St., New 
or’ 

Lincoln Electric Co., 22801 St. Clair Ave., 
Cleveland, Ohio 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Gas 

Air Reduction Sales Co., 150 E. 42nd St., New 
York 17, ¥. 

Linde Co., 30 E. 42nd St., New York 17, N. Y. 


WELDING EQUIPMENT, Resistance 

Eisler Evora, S Co. Inc., 750 South 13th St. 
Newark 

Federal Mch. Pe Welder Co., Warren, Ohio. 


WELDING POSITIONERS 


Eisler more, Co., Inc., 750 South 13th St., 
Newark, 


WELDMENTS 


Bliss, E. W. Co., Canton, Ohio 
Verson Allsteel Press Co. 93rd St. & S. Ken- 
wood Ave., Chicago, III. 


WIRE 


ow Ludium Steel Corp., Pittsburgh, Pa 
(Stainless) 

Bethlehem Steel Co., Bethlehem, Pa. 

Carpenter Stee! Co., 105 W. Bern .. “Reading, 


525 Wm. Penn PI., Pitts- 
“burgh 30, Penna. 
Vanadium-Alloys Steel Co., Latrobe, Penna 


WIRE FORMING MACHINES 
Cong Fore, 405 Lexington Ave., New York 


Eisler Enore., S Co., Inc., 750 South 13th St.. 
Newark 
. §. Tool ag Inc., £53 North 18th St. 
Ampere, E. Orange, N. 


WOODWORKING MACHINES 


Delta Power Tool Div., Rockwell ite. Co., 
400 N. Lexington Ave., Pittsburgh, Pa. 
Greaves Mch. a I cat 2011 Eastern Ave., 

Cincinnati 2, 
tg Bros. & to, 2136—12th St., Rock- 
or 


WRENCHES, Allen, End, Socket, 
Adjustable, etc. 

Allen Mfg. Co., Bloomfield, Con 

Armstrong Bros. Tool “ 5213. Ww. Armstrong 
Ave., Chicago 46, 

Chicago Pneumatic tool Co., 6 E. 44th St., 
New York 17, We 

Winaren J+ H. & Co., 400 Vulcan St., Buffalo 


‘ 
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MINIMUM 0O.D.! 


NARROW WIDTH! 


MAXIMUM BORE SIZE! 


Hoover announces 3LO00 extra light bearings 


Now, America’s quality bearings come in com- 
pact proportions designed to save space! Hoover’s 
new 3L00 series extra light ball bearings provide 
the solution to bearing problems calling for maxi- 
mum bore size and minimum housing area. They 
have outer diameter and width dimensions that 
are substantially smaller than those of standard 
light, medium or heavy series bearings of equal 
bore size. 

Hoover 3L00 extra light ball bearings are 
available in a wide range of popular sizes in open, 
shielded and sealed types, including lubricated- 
for-life bearings with Hoover-developed contact 
seals of TEFLON. For complete information, return 
the coupon below. 


[ooowe#»n 


BALL AND BEARING COMPANY 
5400 South State Road, Ann Arbor, Michigan 
Los Angeles Sales Office and Warehouse: 
2020 South Figueroa, Los Angeles 7, California 
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Hoover quality is outstanding! 

Micro-Velvet balls are made of 
selected high-carbon chrome alloysteel, 
uniformly hardened, and finished so 
perfectly that roundness and diameter 
are accurate within millionths of aninch. 

Hoover Honed raceways, on both 
inner and outer rings, are super-smooth, 
superbly finished. Precision matching 
of ball complements and raceways 
assures hushed quietness, long life, 
superior Hoover performance. 
Micro-Velvet and Hoover Honed are Hoover trademarks. 
TEFLON isa DuPont trademark for its fluorocarbon resins, 


! 
J 


Hoover Ball and Bearing Company 
5400 South Stote Road, Ann Arbor, Michigan 


Please send new Bulletin 108, which describes Hoover 
3100 extra light bearings. 


Name 





Title__ 





Compony_ 
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QUALITY BEARINGS 
MEAN LONGER LIFE & GREATER PROSPERITY 


The most essential factors in any bearing are 
precision and durability...and bearings 
guaranteed for precision and durability are 
those exported by the Japan Bearing Export 
Company. JBEC is an export organization 
established jointly by Japan’s four largest 
bearing manufacturers. It is the sole ex- 
porter of the highest quality bearings pro- 
duced by the four manufacturers as a result 
of years of continuous research and superior 
technical skill. The various types of JBEC 
bearings being used in all fields of transporta- 
tion and industry are the bearings which will 
smoothly carry you on to the road of 
prosperity 


NTN 
TOYO BEARING MFG. CO., LTD 


NACHI 
FUJIKOSHI STEEL INDUSTRY 
CO., LTD. 


SKI ASAHI 
ASAHI SEIKO CO., LTD 


JAPAN BEARING EXPORT CO., LTD. 
Toranomon Blidg., Minato-ku; Tokyo 
Cable Add BEARYUSITSU"" TOKYO 


For more data circle Item 701 on Inquiry Card 


——— Rowdy = fa Cams) -——— 


... like these and many others 
.. exactly to your specifications 


Any Quantity .. . 
Quickly 


Save time and money and be as 
sured your requirements are met 
in every detail by coming to 
Cam Headquarters’ for your 
most urgent or specific require- 
ments 


All types of coms .. . in any 
quantity or size . . . are available 
from Rowbottom . . . side cams, 
box cams, face cams, cams hard 
ened and ground are included. 


isiiiveks A 


Press Cam 


Back of this complete, exclusive, 
specialized service are Rowbot- 
tom's 55 years of competent, time- 
proved experience. So, when you 
need CAMS, you need Rowbottom. 
Also Rotary Profilers and Rotary 
Profiling 


Send drawings or specifications 
for a prompt estimate of your re- 


Diesel engine cam quirements 





The ROWBOTTOM MACHINE CO. 


WATERBURY, CONN. 
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INSPECTION BY 
PROJECTION 


wew SCHERR 


MICRO PROJECTOR 








with the VERTICAL DESIGN 


EW IMPROVED 





Serfece iliemiaeter con be 
edded anytime 


Coleme Slide adjustable fer | An entirely sew prectical de 

weer by means of Witt | signed tec! fer inspection De- 

hold squere indefiartely pertmest ond Production Shep. 
WRITE FOR ILLUSTRATED FOLDER — CODE GIUJY 

(Wis! Coast Guanes, SCRERE-TUMICS CO. - 3337 W. Olympic Bie. - Les Angetes 19, Col 
200 MA LAFAYETTE STREET © NEW YORK 12. ©. Y. 


For more data circle Item 703 on Inquiry Card 


BLISS HYDRAULIC 
DU OO 


KEYSEATER 
cuts standard, 
. tapered keyways 
Va"' to 2’ wide 
@ fast set-up—saves time 


and money 


@ low cost operation-uses 
standard tool bits 

@ heavy-duty hydraulic 
circuit—assures accurate 
keyways 

® compact, 21” x 61”—no 
special foundation 

Send for Bulletin 34 


E. W. BLISS COMPANY 
1132 N. Seventh St., San Jose, Calif. 
For more data circle Item 704 on Inquiry Card 
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GEARS 


Made to Your 
Specifications 


You and we can form 
a team—you to draw 
up the specifications 
we to make the gears 
—that will be profit- 
able to both of us 
Gears of all types, all 
sizes, all materials. De- 
sign-engineering serv- 
ice available. 


Custom Gears 
Exclusively 


| DIEFENDORF GEAR 
| CORPORATION 


Syracuse 1, N. Y. 


oO COTTE 


DIEFEN DORE 


G E A R S&S 
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Spur 
Gears 
and 
Pinions 


Rigid inspection from first to last insures exact com- 
pliance with customer specifications. These 61.274” 
O.D., 5” F., 56.187” 1.D., 108 T., 13%4” C.P. semi-steel 
ring spur gears and steel spur pinions—8.355” O.D., 
5%" F., 13 T., 1%" C.P., are being given final checks 
before shipment. Accuracy and 
prompt delivery are bywords 
at Stahl Gear. Our estimate 
will convince you. 


SPURS TO 72 POD. 1 OP 
BEVELS TO 54 PD. 1 OP 


SPIRAL. HELICAL ano WORM GEARS 
TO 48 PD. 2 OP 


CONTINUOUS TOOTH HERRINGBONE 
TO 60 PD. 2 OP 


SPROCKETS TO 72 PD. 2'2 CP 
RACKS TO 20 FT. LONG. 3 OP 


ILENT GEARS 
RAWHIDE. BAKELITE. FIBROIL 
HEAT TRE DO. CASE OR FLAME 

HARDENED GEARS- 
F CARBON OR ALLOY STEEL 


GEAR & MACHINE 
COMPANY 

3901 HAMILTON AVENUE 

CLEVELAND 14, OHIO 


For more data circle Item 706 on Inquiry Card 
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by BILGRAM! 


Your special gear requirements get special 
attention at BILGRAM. Worms and Worm 
Gears, for example, are produced for you 
on the latest equipment, in a fully modern 
plant, by specialists with over 70 years’ 
experience in solving gear problems. 


And the same is true of all types of gears 
—Bevels of all kinds . . . Ellipticals . 
Herringbones . . . Helicals . . . Racks . 
Spurs ...Hypoids .. . as well as Worms 
and Worm Gears. Whatever your gear 
problems, put them in our lap! We'll meet 
your most exacting requirements for per- 
formance. 


ALL TYPES RG OF GEARS 


BILGRAM 


GEAR & MACHINE WORKS 


Manufacturers of Bevel Gear Generators 
and Chamfering Machines 


1217-35 SPRING GARDEN ST. 


PHILADELPHIA 23, PA. 
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ALL TYPES & GEARED 
ASSEMBLIES FOR- 
ELECTRONIC 
MISSILE 
INSTRUMENT 
AIRCRAFT 
BUSINESS Sy 
MACHINERY 
ft.... f 


WRITE DIRECT TO.- 


THE DAVALL GEAR COMPANY TD Acre 


E 
POTTERS BAR - MIDDLESEX - ENGLAND "ny 
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Stretch Your 
Engineering 
Budget with 


Filmsort 


Aperture Cards 















































Many are the reasons why companies use Filmsort aper- 
ture cards for engineering drawings. 


One company saves enough on its fire insurance 
premium to pay for the system; another gets its savings 
from vault space. A third says it is the only way to 
have real security. 


Maybe the fourth has the best reason of all—it finds 
its engineers have more time to engineer. You will agree 
these are four good reasons for reading our booklet, 
“The Filmsort Aperture Card for Your Engineering Draw- 
ings and Allied Records”. 


The Filmsort Company 


Pearl River, New York 


N OF MIEHLE-GOSS-DEXTER, INC. 
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ULTRA PRECISION IN SPACING 





Seitz 


Ultra Precision Spacing on 
guided missile components 
and similar critical work 
guaranteed by this exclu- 
sive DOUBLE-MICRO- 
SCOPIC PICK-UP of the 
LEITZ OPTICAL MASTER 
DIVIDING HEAD. 


It compensates for run- 
out, the most common 
source of error. Working 
accuracy | second of arc. 

There is no substitute 
for LEITZ in optical divid- 
ing. 


Request catalog 82-1 


OPTO-METRIC TOOLS, INC. 


137 M VARICK STREET, NEW YORK 13, N.Y. 





PRECISION BEARINGS 


are selected for dependable performance. You can be cer- 
tain of manufacturing standards essential for greater pro- 
| duction. Many standard sizes are available for immediate 

delivery. Our new catalog 

#20 will guide your se- 

lection. 








DANBURY, CONN. 
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TOOL AND DIE DESIGN 


SHOP MATH—MECHANICAL DRAWING 


Important courses now available by correspondence! Shop Math and 
Mechanical Drawing give you basic education you need for industrial 
work; both are complete, thorough, 100 hour courses. Acme’s Tool and 
Die Design training is recognized as tops for this important, high-pay 
field! Here is a career opportunity for any qualified man willing to 
apply himself. Write today for catalog to ACME INST. OF TECH- 
NOLOGY, Dept. 113, 50 S. Jefferson St., Dayton 2, Ohio. 
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ALL TYPES 


MADE TO 
YOUR SPECS! Dr. Chas. Eisler ME, Founder 
Chas. Eisler, Jr., Pres. 





EISLER ENGINEERING CO., INC. | 


For more data circle Item 713 on Inquiry Card 
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““‘NORTHERN”’ 


....@ proven source for 
Special Hydraulic Presses! 


Northern engineers and builds 
special hydraulic presses to 
meet particular requirements, 
as well as a standard line of 


Hydraulic Presses. 


* Capacities to 150 tons + Adjust- 
able return stroke * Dual hand, 
foot or solenoid controls + Gap 
frame, 4 strain-rod, or arch con- 
struction 


Competitive Prices on Quality Presses. 


Call on us for quotations on special presses. Write for literature 
on our standard line. 


NORTHERN 


HYDRAULICS & MACHINE CORP. 


1559 N. 31st Ave., Melrose Park, Ill. 
For more data circle Item 714 on Inquiry Card 


i aS | 
STEEL BLUE 


— Steps Losses. <x 


= making Dies and I : 





Popular ckage is 
8-0z. can fitted with = 
Bakelite cap holding & 

soft-hair brush for - = 
plying right at bench: 
metal surface ready for 
layout in a few minutes. = 
The dark blue background & 
“ makes the scribed lines 
4 show up in sharp relief, 
* prevents metal glare. In- 
creases efficiency and = 
oe accuracy. & 


Write for sample 

on company letterhead = 
KEM COMPANY 
St 


M 
END NIGHT CLEANUP & MORNING REBLUING 
DYKEM HI-SPOT BLUE No. 107 is used to locate high spots 
when scraping bearing surfaces. As it does not dry, 
it remains in condition on work indefinitely, saving 
scraper's time. Intensely blue, smooth paste 
spreads thin, transfers clearly. No grit; noninjuri- 
ous to metal. Uniform. Available in collapsible 
@ tubes of three sizes. Order from your supplier. 
Write for free sample tube on company letterhead. 
THE DYKEM CO., 2303R NORTH IITH ST., ST. LOUIS 6,MO 


For more data circle Item 715 on Inquiry Card 
GEAR —ALL MAKES... 
Special and standard 
PRECISION GEARS UP TO 200 DIAMETRAL PITCH 
All Gears certified for Accuracy 
Quality and Fine Workmanship 


NEW JERSEY GEAR & MFG. CO. 
1470 Chestnut Ave. Hillside, N. J. 


For more data circle Item 716 on Inquiry Card 
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The STANDARD Working Tool 


for Shop Men . . . Designers . . . Engineers 


AUTHORITATIVE @ UP TO DATE 
MOST COMPLETE IN THE FIELD 


MACHINERY’S HANDBOOK is on the job 
everywhere, providing men in every phase of 
metalworking with the kind of information they 
need in their daily work. 


And this information is constantly kept up to 
date. For example, in preparing the new 15th 
Edition, 432 pages of the 14th Edition were re- 
vised to include the latest and most authoritative 
information. Because MACHINERY’S HAND- 
BOOK is the largest selling handbook in the field, 
editions are more frequent. You benefit by receiv- 
ing the latest information—sooner! 

Furthermore, volume sales help us keep costs 
down and we pass these savings on to 
you! MACHINERY’S HANDBOOK is $9.00— 
the biggest $9.00-worth in the field—an invest- 
ment that will repay its cost many times over 
in the wealth of practical, accurate information 
it puts at your command. 


1911 Pages $9.00 Thumb Indexed 


By mail order, Canada or overseas, $10.95 


Order your copy today from your bookseller, or 
directly from the publisher. We pay postage if 
order is accompanied by payment in full. 


THE INDUSTRIAL PRESS 


93 Worth St. New York 13, N. Y. 
For more da circle 17 on Inquiry Card 
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Classified and Re-Sale Section 


Eastern Rebuilt Machine Tools 
THE SIGN OF QUALITY 
THE MARK OF DEPENDABILITY 


The listing below is only a VERY SMALL age of the total number of machine tools that we lave in stock for 
immediate shipment. Our prices are realistic with today’s market and our quality of rebuilding is the same high 
@andard— THE LEADER {N THE FIELD OF REBU IL? MACHINE TOOLS. 


AUTOMATICS No. 4BM Fosdick, single spindle, H.S 

9/16” Cleveland Model A, m.d., 194 No. 4MS Leland & Gifford H.S., 4 spindle 

1 1/16” Cleveland Model B, m.d 1 spindle No. 2MA6 Avey H.S. Type B, n 

4 spindle 1%” Cleveland, Model M., m.d hang 1943 

4 spindle 2” Model K Cleveland, m.d 2B-8” H.D. Edlund, H.P., md 

2%” Cleveland m.d., Model A 2 spindle Atlas Bench Type, 15 42 

No. 4D Potter & Johnston, m.d., late spindle Allen, belted m.d., 8’ erha 

No. 5DELX Potter & Johnston, m.d., late spindle No. 2 Avey H.S., be ed m.d. E. W. McCABE 
No. 5D2 Potter & Johnston, m.d spindle No. 2 1 Avey Production Type, m.d 


5%” Cleveland Model A Single Spindle, m.d., late spindle Re — Avey a S mid > “| ALL REBUILT MACHINE TOOLS 

sp € o. 2 Lelane riffore s overhang 
BOLT THREADERS eile Mgmae , ARE NOT THE SAME! 
Vietor Nut Facing Machine, m.d., cap. %” to 2” nuts . . 


spindle Leland-Gifford H.S. Hydraulic Type, m.d h les Re- 
1%” Landis 2 spindle, 2LMS Leland-Gifford, single spindle, H.S., m.d | have been Superintendent of the Mi 


m.d 
” Landis Bolt Threading Machine, double head stay . 9 sig ove ; : building Plant for 38 years. During that time 
a a 4. si — -~s te dd _ "Voote-Burt “‘Sipp” H.8 we have handled 16,000 machine tools. We 
BOREMATICS oa sit: “ ' have always been thorough in our rebuilding 
No. 44 Heald Facing Type Borematic, m.d 3 No. 2B-8 Edlund, H.S., m.d operations and that is why a Miles guarantee 
No. 47A Heald Single End, m.d , 8 » No. 2MA6 Avey, H.S., m.d is your guarantee of satisfaction. 
Model DB-102 Excello Double End Boring Machine, m.d » Leland-Gifford #1 LMS—H.S 1. la BALANCER. Model 2E0 Tinlus Olsen, 1948 
sindle Leland-Gifford H.S., m.d , No. 1212 Excell dbl. end 
HORIZONTAL BORING MILLS Leland-Gifford, m.d., on each spindle MILL. 334” bar No. 5 Defiance, 1942 
No. 25T Giddings & Lewis, m ry » No. 15 Buffalo Bench Typ BORING MILL. 4” Universal Tri-Way 1000 RPM 
No. 32 Lucas Table Type, m.d Allen H.S., belt drive BORING MILL. 60” Gisholt vert. PRT 
No. 1 Cleveland Horizontal Boring, Drilling & Milling » No. % MAS Avey, m.d., HLS CENTERING MACHINES. Nos. 53 & 56 Sund- 
Demco H.S.. individual m.d strand up te 72” between centers 
spindle No. 2MS Edlund, m.d CHUCKER, 675 New Britain late 
ing & —, floor type spindle No. 2BMA6 Avey H.S., m.d DRILL, No. 262 Barnes all-geared upright 1943 
Barrett Double End, 5” and 7” spindle, m.d spindle Allen H.S., belt drive DRILL No. 20 HO Baker hydr. late 
“ bar, Model 72, Niles-Bement-Pond, m.d spindle Leland-Gifford, m.d. on ea pindle os 3 DRILL, HEAVY DUTY. No. 262 Barnes, Swing 26”, 
544” bar Niles-Bement-Pond, m.d taper : capacity 2”, No. 5 M.T., 1943, Q.C.6. 
6” bar Sellers Floor Type, m.d. spindle No. 1 Avey High Speed, m.d GRINDERS, C’ LESS. No. 4 Landis, 7 
VERTICAL BORING MILLS spindle No. %4 Avey MAS Avey, H.S., md GRINDER, CYL x 12” No. H. Landis, 1943 
Bullard Mult-au-matic, m.d HORIZONTAL DRILLS Ca eetas’ Univ. ay’ 7 Be > ee 
34” Bullard Spiral Drive, m.d., 1943 ® spindle No. 410 W.F. & John Barnes, m.d aera. INT. O71 Heald a s. tie 1951 
36” Bullard, m.d., late 1944, Spiral Drive Model 410 W.F. & John Barnes, Horizontal Boring & . - Ro. eale size matic ? 
Bullard, md. Drilling Machine, m.d GRINDER, INT. 72A5 Heald, Univ., Hydr. 
” King, m.d No. 410 Barnes Single Spindle ep rhe d GRINDER, SURF. "e” x ay 436" Dall hyde 1948 
Bullard, New Era, m.d No. 2 Avey Style MA1, wit! wizont operation GRINDER. 12” 16" ™ tti 1942 ide 
4” Putnam, m.d., p.r.t No. 14Bx30” Model MIS18 Pratt & Whitney 2 spindle GRINDER SURF 90” s 34” Me 5 
Se oe ee cee, mA. pet Deep Hole, m.d GRINDER, SURFACE, 12° x 16” x 36" Matti 
53” Niles Heavy Pattern, vee belt m.d., latest, 60” under No. %4Bx50” Pratt & Whitney Gur Barrel Rifling Ma huck and aa 942 ‘ 3 — 
rai hine, Model M1821, m.d., late “gay ag 
60” Bullard. md No. 114Bx105” Model 1825 rr tt & Whitney 2 GRINDER, CUTTER. 30 Ingersoll, 1942 
120” Niles, m.d spindie G Berrel Riffing. m.d seal ie GRINDER, CARBIDE, Nos. 48 and 49 Excello 
. “7 1 MsO% yy yo ° : , RA No. 49 VanNorman, late 
BROACHING MACHINES see Sees we wnmeey 2 indie: Deep Hen ; . No. 2 Cincinnati 
x72” Thompson Automatic Flat Broach, m.d . Drill. belted m.d i bd 
10 ton, 84” stroke LaPointe Single Ram Vertical Surface atco Horizontal Drill, holesteel model, m.d.. 1942 
Broach m.d., late Natco Horizontal Drill, 2 onposed BA4F2 Head, 1943 1 c i & eBlon 
Type SBD-42-6 American Vertical Hy. Dup. Broach . Bausch Double Horizontal Drilling Machine 4 
Type SBD-48-15 American Vertical Dup. Ram Surface ; . e No. 33 Sundstrand 
Hy. Broach ging A is _ Bay Rar nag or 2 spindle ER HAND. No. 2RV Kent-Owens, 1942 
RADIAL DRILLS Model 2F1 Natco Horizontal Borinz & Drilling Machine He ee 
3°17” col. Cincinnati, direct m.d No. 1Bx50” Model 1806 Pratt & Whitney 
4’-11” col. Carlton, m.d Deep Hole 
4°-13” col. American Hole Wizard, m.d 
4°13” Gol. Feelin 1944 MULTIPLE SPINDLE DRILLS ee eas os 
4-15” col. Cincinnati-Bickford, m.d. ee 2 RerEne rd Upright Drill, m.d 
6'-17 











4 


Zro terororsest 


m.¢ 
3%” bar Cincinnati Gilbert Horizontal, Boring, Drill- 


ee ee 


spindle 


: > far . No.5 M1 Kearne x Trecker, plain with Vert. > 
6" i. ~ merican riple | Purpose, m d 2 spindle No. 6 Colburn Manufacturing Type H.D ROUT Type A-1R Onsrud Radial 84”, 
8-17" col fo 6 a SE ae aie tk mene een say, 10° 2 6° Paw —_ - - _— 
rT ees, gear x 4 spindle No. 201% Barnes Self-Oiling Drill & Tapping s vert., also 
Baush Radial Drilling & Tapping Machine, m.d S eiedie Mabe 151013 beet 6 Oa ae, Ce SHAPER. 16” Rockford hydr. univ. 1943 
BALL BEARING DRILLS Drill SLOTTER, 36” Rockford Hydraulic, 1542. excellent 
Ne 4 ——, 8” overhang, m.d., H.S ‘ en W.F. & John Bar Vertical Drilling Machine TAPPER No. 10 Warner & Swasey, 1948 
0. % Avey MAS, m.d d 
+ Avey m.d No. 924 Barnes Verti i ling. Boring, Facing & OVER 1,000 NEW AND* USED 
1B Edlund, m.d., new Reaming Macl 4 MACHINE TOOLS IN. STOCK 
The above is only a partial listing 


WRITE FOR LATEST STOCK LIST 
WRITE FOR COMPLETE STOCK LISTING 


oe 
EASTERN MACHINERY COMPANY MAILE S wacaincry company 


essee Avenue, Cincinnati 29, Ohio ¢ pElrose 1-124) ° Cable Address EMCO 














2045 EAST GENESEE + SAGINAW, MICH. PL. 2-3105 








Will trade one Pratt & a 12x30 Model € 

MACHINE TOOLS Engine Lathe, Serial No. 23574, purchased new 

No. 2, 3, 5 WARNER & SWASEY Preselector Tur- April, 1954 and as good as new condition for a 

ret Lathes, Bar Feed, Chucking. No. 3 144” Warner-Swasey, No. 2 1%” Bardon 

4 x 9 AMERICAN Hole Wizard Radial. & Oliver or No. 2 Brown & Sharpe Hand Screw 

4’ x 18” CINCINNATI Cyl. Grinder, Late Type. Machine, HC or HCT—Hardinge Chucking Machine 
No. 3 CINCINNATI H.S. D.T. Horiz. Mill, NEW of equal condition 

1945. Extra table travel, vert. heads. Write or 7: — 7 —. Gen’! Mor. d 

wes Company Are you reading your own copy 

FALK MACHINERY CO. ag Se Ne : ae ” 


19 Ward Street-—BA 5-5887—Rochester, N. Y. Phone: ELmhurst ~— of MACHINERY? If not, see 


our subscription offer opposite 


177. 











—save time & money with— FOR SALE 


“MACHINE TOOL Entire line and manufacturing rights of — 
RECONDITIONING” machine tool line of Oil Groovers at cost 


ne of inventory. Only known method for 
"MACHINE TOOL PUBLICATIO _ grooving diameters up to 15”. BOX NO. 
OOL 721, Machi + ” 
sc Bidg. Wel St. a “ . nery, 93 Worth St., New York 
St. Pavi 1, —. g TN 
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MACHINERY’S HANDBOOK 

15th Edition ; 
The “Bible” of the mechanical industries. 
Combines all the valuable features of 
earlier editions with the most recent and 
useful machine-designing and machine-shop 
data obtainable. Over a million copies in 
use. 1911 pages, thumb indexed. $9.00. 

By mail, Canada or overseas, $10.95. 

THE USE OF HANDBOOK TABLES 
AND FORMULAS 

Examples, solutions and test questions 
show typical applications of Handbook 
matter in both drafting-rooms and machine 
shops. $2.00 (Special combination price 
with MACHINERY’S HANDBOOK, 
$10.50). 

By mail, Canada 4 overseas, $2.50; special com- 
bination price, $12.50. 

HELICAL SPRING TABLES 

Index of over 6800 sizes and types to help 
you select ready- designed compression and 
tension springs with minimum calculation. 
165 pages. $5.00. 

By mail, Canada or overseas, $5.95. 

DIE DESIGN AND DIEMAKING 
PRACTICE 

Drawings and descriptions of a variety of 
dies. Data to help you avoid mistakes and 
delays. A standard reference work used by 
some 40,000 diemakers, designers and tool 
engineers. 1083 pages, 661 illustrations 
$8.00. 


By mail, Canada or overseas, $9.75. 


DIMENSIONS AND TOLERANCES FOR 
MASS PRODUCTION 

Analysis of dimensioning with tolerances 
for mass production, effect on tool design, 
gage design, production and inspection. 
Suggests improved methods and practices 
to solve problems. 164 pages, 179 illustra- 
tions. $8.00. 

By mail, Canada or overseas, $9.75. 
ENGINEERING ENCYCLOPEDIA 
Condensed practical information on 4500 
subjects, definitions of numerous terms 
used in engineering and manufacturing 
practice. The results of costly and im- 
portant tests and experiments. 1431 pages, 
206 drawings. Now in ONE volume, 
$10.00 

By mail, Canada or overseas, $12.00. 
INDUSTRIAL LUBRICATION 
PRACTICE 

Practical working manual. Covers: motors, 
engines, turbines, compressors, refrigera- 
tion equipment, machine tools, pneumatic 
and hydraulic tools, marine equipment, 
etc. Chapters on oil purification, reclama- 
tion, cutting fluids, and storage preserva- 
tion of machinery. 534 pages, 167 illustra- 
tions. $8.00 

By mail, Canada or overseas, $9.75. 
INSPECTION AND GAGING 

2nd Edition 

The specific functions of manual 
automatic devices and gages and the 
specialized techniques of using them. 
Methods and duties of the different types 
of inspectors. 522 pages, 345 illustrations. 
$9.00. 


and 


By mail, Canada or overseas, $10.95. 


GEAR RATIOS FOR 4- 6- AND 
8-GEAR COMBINATIONS 

Simple method for determining sets of 4-, 
6- and 8-change gears to meet precision 
gear ratio requirements. Features tables of 
pairs of consecutive factorable numbers 
from 1000 to 40,000, their ratios and re- 
ciprocal ratios, to use in making 4-, 6- and 
8-gear combinations. 95 pages. $5.00. 


By mail, Canada or overseas, $6.00. 


INGENIOUS MECHANISMS FOR 
DESIGNERS AND INVENTORS 

Three Volumes 

Encyclopedia of mechanical movements 
unparalleled in scope and usefulness. Each 


MACHINERY, March, 1959 


BOOKS 
For the Reliable 


Facts you Need 
On the Job 


volume is an independent treatise on the 
subject of mechanisms. Discusses what 
each mechanism consists of how it oper- 
ates, and the features which make it of 
special interest. Hundreds of illustrations. 
Single Volume, $6.50. Complete Set, 


$16.00. 
Canada or cusmeens, 


By mail, 
$7.95; three volumes, $19.5 


single volume, 
MANUAL OF GEAR DESIGN 

Three Volumes 

Volume I consists of mathematical tables 
applicable to gear design. Volume II con- 
tains formulas and tables needed in solving 
spur and internal gear designing problems. 
Volume III contains formulas, charts and 
tables used in designing helical gears for 
parallel shaft drives and ‘ ‘spiral” gears for 
non-parallel, non-intersecting shafts. Com- 
plete Set, $10.00. Single Volume, $4.00. 


y mail, Canada or overseas, $12.00 per set; 
$4.75 per volume. 


MATHEMATICS AT WORK 

The fundamentals of arithmetic, algebra, 
geometry, trigonometry and logarithms. 
Illustrated mechanical problems with step- 
by-step analyses and solutions. Standard 
mathematical tables for all types of prob- 
= 728 pages, 196 illustrations. 


By mail, Canada or overseas, $9.00. 


MACHINE TOOLS—What They Are and 
How They Work 

An introduction to the fundamentals of 
mass production. Covers each machine 
tool, how and where it functions, and the 
skills and organization that make modern 
mass production possible. A basic, thor- 


ough text. 488 pages, 363 illustrations. 
$5.50 


By mail, Canada or overseas, $6.75. 


GEAR DESIGN SIMPLIFIED 
110 gear-problem charts and worked-out 


examples of gear design show how rules 
are applied in obtaining the essential di- 
mensions, angles, or other values. 134 
pages, 201 drawings. $4.50. 

By mail, Canada or overseas, $5.50. 


DIE-CASTING—2nd Edition 

Illustrates and describes latest die-casting 
machines. Properties and applications of 
die-casting alloy ye, 310 pages, 
196 illustrations. $5.00 

By mail, Canada or overseas, $5.95. 


PIPE AND TUBE BENDING 

Defines and describes the six basic ways 
of bending ferrous and non-ferrous pipe 
and tube, the methods and applications to 
which they are best adapted, and the fea- 
tures of the equipment available. 183 
ages, 159 illustrations. $5.50. 

y mail, Canada or overseas, $6.75. 


JIG AND FIXTURE DESIGN 
Development and constructional details of 
jigs and fixtures for a variety of jig and 
fixture design problems. 406 pages, 345 
illustrations. $5.00. 

By mail, Canada or overseas, $5.95. 


MACHINE SHOP TRAINING COURSE 
Two Volumes 

1124 pages of questions and answers on 
shop problems and solutions and blue- 
print reading charts. For use as a textbook 
or for designers and production engineers 
who want the fundamentals of machine 
shop practice. Single Volume, $5.50. Com- 
aged Set, $9.00. 


Canada or overseas, one volume, $6.78 
complete set, $10.95. 


HYDRAULIC AND PNEUMATIC 
POWER FOR PRODUCTION 
Information on fluid-power circuits, types 
of equipment and operational details 
useful to designers, buyers, installer and 
operators of hydraulic and pneumatic 
equipment. Application of air and oil 
equipment to the manual and automatic 
operation of production machinery. 416 
ages, 348 illustrations. $8.50. 

y mail, Canada or overseas, $10.25. 


QUALITY CONTROL 

Based on plant-tested scientific principles, 
uses simple tabulated data with direct in- 
structions which anyone can apply. Con- 
crete examples show statistical quality 
control used under different manufacturing 
conditions. 181 pages, 38 Charts and 
Tables. $4.50. 


By mail, Canada or overseas, $5.50. 


ENGINEERED WORK 
MEASUREMENT 

Comprehensive treatise on solving prob- 
lems of Methods-Time Measurement 
(MTM) and Time and Motion Study, to 
establish efficient procedures. History, 
fundamentals, —_— applications, 
standards of MTM . . and complete 
tables and official MTM workin data card 
are included. 630 pages, 120 illustrations. 


$12.00. 
By mail, Canada or overseas, $13.50. 


The Industrial Press, 93 Worth St., New York 13, N.Y. 
Please send me the following book(s). [] Payment enclosed; send book(s) postpaid. 


C) Bill me. [) Bill company. 
(Postage and handling charges of 15 


per book are added on billed order. 
must be accompanied by remittance in full in U.S. funds.) 


Orders from overseas 


(fill in if you want book sent to your home) 





Designed for maximum utilization — 


It goes without saying that Leland-Gifford special 


drilling machines deliver the production you want to 
the precision standards you set. But Leland-Gifford 
also has in mind the importance of design for maxi- 
mum utilization to make your purchase of a Leland- 
Gifford machine a gilt-edge, quick return investment. 
For Automatic Drilling at its best 

. be sure to see Leland-Gifford 
CALL THE OFFICE NEAR YOU 


SPECIAL 


DRILLING RACE INS 


al AED MEO fa 


Pee OTIS ON Gt Pepa LIS ae 


282 
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THE JOB: Drill and ream a complete line of 
screw machine master collets and feed fingers 
ranging from !4” to 1!,” diameter. 


THE MACHINE: A dual operating Leland- 
Gifford special with two work-holding fix- 
tures and four standard self-contained “drill- 
ing units equipped for either plain or step 
feed. Workpieces are drilled in one location, 
indexed to second location and reamed. 
Spindle speeds are precisely controlled 
through variable frequency input to ac 
spindle motors. Hydraulic feed is infinitely 
adjustable with separate motors driving 
hydraulic pumps at constant speed regardless 
of spindle speed. 


ROLE. EATING OH Pee eta 


"WORCESTER 1, , MASSACHUSETTS 


Chicago 5 

2515 W. Peterson Ave. 

Detroit 

10429 W. McNichols Rd. 

Cleveland 22 2620 Leonis Blvd. 

P. O. Box 853 Vernon 58, Cal. 
Indianapolis 6, P. O. Box 1051 

Rochester 12, P. O. Box 24, Charlotte Station 


New York Office 
75 S. Orange Ave 
South Orange, N.J. 


Los Angeles Office 
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Modern Machine Tool Co. 246 
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Monarch Machine Tool Co. 73 
Moore Special Tool Co., 
Ine. 
Motch & Merryweather 
Machinery Co. 





IMPROVE FACING OPERATIONS 
ON BORING MILLS - DRILLS - LATHES 
MILLERS AND RADIALS 


M-D facing Head feeds automatically. Lathe tool bit 
travels radially from center outward or reverse. 10 


sizes, 6” 


MUMMERT-DIXON CO. 


For more data circle Item 718 on Inquiry Card 
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to 46” dia. Write for bulletin, prices. 
126 Philadelphia St. 


HANOVER, PA. 








MACHINE SCREW 
COLD FORMED 
For ECONOMY & EFFICIENCY 


Standard 4—Single Chamfer 
Small Patterr 5 
Large Pattern 6— 
te Direct 


Double Chamfer 
Specials 
for Sample Literature, Quotation 
T.N.F. CORP. 
(Trans National Fabricators Corp.) 
1052 E. Elizabeth Avenue 
Linder New Jersey HU ter 


Wr 





For more data cir 
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Whatever your blast-cleaning needs... 


Vee, 
. 


New high-capacity Rotoblast units throw up to 
160,000 Ibs. of abrasive an hour. To see how 
these units are incorporated in Pangborn ma- 


chines for Rotoblasting castings, forgings, hot 
rolled steel, super alloys, etc., write PANGBORN 
CORP., 1200 Pangborn Blvd., Hagerstown, 
Md. Manufacturers of Blast Cleaning and Dust 


Contrel Equipment. 
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TABLES © ROOMS e TABLE-ROOMS e CABINETS @ SPECIAL MACHINES 
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Clean it fast 
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This Catalog is a 68 Page Handhoo 
on Drills and Drilling Information 


24 PAGES of Cogsdill’s 
complete drill line 


44 PAGES of Engineering 
data, including drilling of 
“hot” metals 





See your Cogsdill Distributor 
or send the coupon 


COGSDILL TWIST DRILL CO., INC. 
Greenfield, Mass. 


Please send me a copy of your new Cogsdill Drill Catalog and 
name of nearest Cogsdill Distributor. 


Name 
Position 
Company 
Address 
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“We switched to TIMKEN” bearings to get greater 
accuracy and capacity,’ reports The G. A. Gray Company 


J ERE’S a precision giant! It’s The 

yO G. A.Gray Company’s new 212'- 

, im ton Model 880-FC horizontal boring, 

drilling and milling machine. Weigh- 

ing 425,000 lbs., it stands 27 ft. high, 

spans 76% ft. in length. It can machine 

a block of metal 65 ft. long and 15% 

ft. high—works with a precision of 

.00025”. Yet one man operates the 

huge tool. To keep the spindle running 

accurately, Gray engineers switched to 
Timken® tapered roller bearings. 


Spindle held rigid. Timken bearings 
hold the spindle in positive alignment. 
Their tapered design lets them take 
both radial and thrust loads in all com- 
binations. And full-line contact be- 
tween rollers and races gives Timken 
bearings extra load-carrying capacity. 
Heavy shocks no problem. Rollers 
and races of Timken bearings are case- 
carburized to have hard, wear-resistant 
surfaces and tough, shock-resistant 
cores. 


Ny 


Friction virtually eliminated. Timken 
bearings are geometrically designed 
and precision-made to roll true. They 
roll the load. They practically elimi- 
nate friction, run smoother, longer 
with minimum maintenance. For extra 
quality-control, we even make our own 
steel. No other American bearing maker 
does. And you can get Timken tapered 
roller bearings with maximum runout 
of 75 millionths of an inch. Forall these 
advantages, specify bearings trade- 
marked ““TIMKEN’’. The Timken 
Roller Bearing Company, Canton 6, 
Ohio. Canadian plant: St. Thomas, 
Ontario. Cable address: ‘‘TIMROSCO”. 
Makers of Tapered Roller Bearings, Fine 
Alloy Steels and Removable Rock Bits. 
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This symbol on a product means 
its bearings are the best. 





























Ss 
How THE G. A. GRAY COMPANY mounts the spindle of its new Model 
880-FC boring machine on Timken tapered roller bearings to get 
spindle accuracy, assure precision performance. 


® 
BETTER-ness rolls on IMKEN tapered roller bearings 





